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The Overseas Veterinary Services 


On another page is reviewed the latest publication 
of the B.V.A., A History of the Overseas Veterinary 
Services, Part I. This, the culmination of a long 
period of work on the part of the Overseas Committee 
and of the authors concerned is now laid before the 
profession and the public as the first connected 
account of all that British veterinary surgeons accom- 
plished in the countries under review—India, Burma, 
Ceylon, Malaya and the Sudan—to improve the 
health and raise the productivity of the domesticated 
animals and thereby provide more and better food 
together with increased transport by animal means, 
for the people. Those who took part in the overseas 
service would be the first to admit that results some- 
times fell short of hopes; but having regard to the 
immense difficulties, many of them triumphantly 
overcome, this is a story of professional ability, 
courage and endeavour that will remain permanently 
illustrious in veterinary annals. 


In an age when, too often, there is more to depress 
than to stimulate the mind, it is heartening to read 
of work whose intention and achievement were 
wholly beneficial. It has been said often enough 
before, but it may in this context be repeated, that 
to help feed and clothe vast populations, and thus 
to ameliorate a lot which in European eyes is near 
to intolerable, is a contribution to mankind of 
immeasurable value. It is of this contribution, made 
by British veterinary surgeons, their staffs and their 
professional associates, that the History treats, and 
it is that which gives to it a lasting value. 


For the work which was done progressed in the 
face of monumental difficulties. To those implicit 
in the task itself—ignorance, apathy, custom, pre- 
judice and religious conviction—there were added 
the man-made problems of official rigidity, jealousy, 
departmental frictions and entrenched privilege. 
Those who directed and carried out veterinary duties 
had not only to be men of high ability, industrious, 
resourceful and courageous, but often diplomats and 
tacticians as well. It is hardly too much to say that 
entire communities were benefited in spite, rather 
than because of, themselves; and the story of our 
colleagues’ labours makes tragic the termination of 
their services, in not a few cases as soon as new 
nations became self governing, so that decades of 
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advance were risked, and benefits most hardly gained 
were jeopardised almost overnight. 

Nothing, however, can detract from the merit of 
what was done, of what was inaugurated, and of 
what was planned. It is for that reason that the 
B.V.A. have done rightly to decide that accounts of 
these things should not be left in official archives 
and pigeon holes or remain only in the memory of 
the men who served or of their successors and 
families. In a well-produced volume, admirably 
edited by a member of the profession, the notable 
tale is told, and every veterinarian’s personal book- 
shelf will be the richer for a copy. The profession’s 
thanks are due to the authors of the various sections, 
and to successive chairmen and members of the 
Association’s Overseas Committee, all of whose many 
hours of consideration, writing, planning and revision 
have made this production the noteworthy one it is. 

There is a further consideration of importance. 
The reception given to Volume I will, in large 
measure, determine the future of a second volume, 
the material for which is being assembled. It is 
not necessary to dwell upon the high costs of printing 
and publication in these days before pointing out that 
the Council of the Association will need reasonable 
evidence that such a book as this is welcome before 
approving expenditure on the necessary companion 
volume, without which the story of the British over- 
seas veterinary service will remain only half told. 


It is earnestly to be hoped that at least the first 
printing will be taken up, so that the publication 
of the second volume will not be in doubt. Such 
a book as this is a new departure for our Association, 
whose publications, hitherto, have been in the pro- 
fessional, clinical and scientific fields. It will indeed 
be an encouragement if members welcome it as its 
merits deserve. Nor should it prove without interest 
to the many readers of THE VETERINARY RECORD 
who are not members of the B.V.A., whether they 
are of the profession or not. For those with socio- 
logical, historical and literary interests the work has 
much appeal, and may well provide basic material 
for research into hitherto untapped sources of great 
biographical and historic interest: certainly some of 
the giants all too briefly described in these pages 
would furnish data for a shelf of full-length volumes. 
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The Biological Basis for Precautions in Veterinary Radiography 


R. H. MOLE 
Medical Research Council, 
Radiobiological Research Unit, 
Harwell, Didcot, Berks. 


HERE are many good and useful things in life 
which we have to avoid having too much of. 
Food, drink, sunlight, aspirin are everyday 

examples. An acute excess of any of these produces 
effects which are noticeable in a few hours or days, 
so that the logical connexion between the excess and 
the effect is clear even to the least observant. The 
acute effects, too, are reversible, so that if we wish 
we can indulge ourselves to excess repeatedly and, 
up to a point, with impunity; in fact, we can often 
develop tolerance. There is also a large variation in 
the tolerance of different individuals; one man’s sip 
is another man’s headache. 

Where radiation is concerned, however, none of 
these things seems to be true. A single large dose 
of radiation may go quite unnoticed at the time— 
radiation stimulates no sense organs and there is no 
sensation of any kind when one is irradiated. Several 
weeks elapse before acute symptoms reach their 
climax if, indeed, there are any symptoms at all. The 
acute effects are it is true, reversible up to a point, 
but any radiation exposure also increases the prob- 
ability of occurrence of delayed effects, such as 
cancer. There is no acquired or inborn toler- 
ance to radiation, and very little variation between 
different individuals in their reaction to a given dose. 

There is also no acquired sensitivity to radiation, 
no allergy or anaphylaxis, another respect in which 
radiation toxicity is very different from chemical 
toxicity. Any discussion of precautions by the man 
who handles penicillin, for example, centres on those 
few individuals who become hypersensitive to peni- 
cillin. However, there is no hypersensitivity to radia- 
tion and discussion of hazards and precautions is 
simplified because is is always safe to discuss them in 
terms of the average man. 

There is yet another aspect of radiation hazards 
which makes them quite different from chemical 
hazards. A chemical hazard is usually localised in 
space and can be neutralised by an appropriate anti- 
dote. Radiation, however, penetrates all kinds of 
matter—that is why it is so useful diagnostically 
and this means that it is far less easy than with a 
chemical hazard to confine it within bounds. Special 
precautions have to be taken in the manufacture of 
X-ray sets if the radiation which leaves the set is to 
be confined to the useful cone. Radiation is given off 
in all directions from the X-ray tube itself when it is 
energised, and shielding by dense materials such as 
iron, and especially lead, is required to absorb the 
unwanted rays and prevent them from irradiating 
everything around. It is fair to say that in the past 
the need for good and complete shielding was not 
properly appreciated by the manufacturers of X-ray 
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sets nor by their customers. After all, a set is 
cheaper without extras. This is a real pitfall in 
acquiring second-hand X-ray sets, for by modern 
standards some of these may not really be safe to 
use. 

This introduction makes it clear that my main con- 
cern is with the practitioner rather than his patient. 
This is inevitable, because each patient is usually 
exposed on a single, or perhaps a few, occasions. 
The practitioner, however, or his assistant, is near 
his set every time it is used, and in time may easily 
accumulate a positively unwanted exposure; unwit- 
tingly because of leakage of radiation from the X-ray 
set, or unthinkingly because of failure to keep all of 
himself out of the direct or scattered beam of rays. 

The patient has to be positioned and kept in posi- 
tion, but it is bad practice for one individual to be 
regularly responsible for this. That is the way to 
accumulate too much radiation exposure. I am cer- 
tainly not qualified to discuss the relative merits 
and demerits of anaesthesia and manual restraint as 
ancillaries to veterinary radiography, but I would like 
to record my full agreement with D. D. Lawson 
(1960) that members of staff should not hold animals 
for radiography. It would be much better for a 
routine to be established in which, if the patient is to 
be held, this is done by someone not on the surgery 
staff and therefore by someone who is unlikely to 
be exposed again. This is the principle used in 
human medicine and in dentistry. The experience 
of dental surgeons, in fact, illustrates well what 
happens when too cavalier an attitude is adopted to 
radiation hazards. If a dental surgeon, when taking 
a radiograph, regularly puts his finger in his patient's 
mouth to steady the film, he will in 10 to 20 years 
develop lesions on his fingers which will eventually 
lead to the necessity of partial amputation. Let the 
patient himself steady the film with his own fingers 
and the dentist can avoid all exposure if he will but 
take a little reasonable care. 

Towards the end of his excellent paper at last 
year’s Congress Lawson (1960) listed a number of 
other equally important practical measures to mini- 
mise the exposure of the practitioner and his staff. 
Good equipment is a pre-requisite but by itself does 
little. It is the organisation of the work so as to 
avoid unnecessary exposure which really counts. and 
the determination to continue to work to rule. This is 
far less trouble than might be anticipated, for once 
the attitude of mind is accepted that precautions are 
worthwhile, the carrying of them out is remarkably 
straightforward and simple. 


The Cellular Basis of Radiation Damage 
The biological basis of radiation damage. of 
course, is just the same for practitioner and for 
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patient. Radiation can effectively do two things: it 
can kill cells and it can alter cells in a permanent 
and hereditable way. The lethal action on cells is the 
pathological basis for the killing effect of large single 
doses of radiation, as after exposure to an atomic 
bomb, and for the effects which much smaller expo- 
sures have, particularly on the gonads. Permanent and 
hereditable alterations in cells include genetic muta- 
tion, which affects future generations, and the induc- 
tion of cancer, which affects the irradiated indivi- 
dual. 


Cellular Depletion 

Perhaps the simplest imaginable pathological lesion 
is a simple loss of cells from an organ or tissue 
without any tissue reaction of any kind. This, in 
fact, is what follows exposure to small doses of 
radiation. In some organs the mature cells, e.g., the 
lymphocytes in lymph nodes, are the most radio- 
sensitive. Within a few hours of exposure these cells 
become pyknotic, and within another 24 hours or 
so all the dead cells have disappeared by lysis or 
phagocytosis. The tissue now looks very different 
but the stem cells are still there, and in a few days’ 
time, as a result of their division, the tissue is re- 
plenished with mature lymphocytes and looks no 
different from what it was originally. 

In other organs the stem cells are the most sensi- 
tive, and since these usually form only a very small 
proportion of the whole bulk it may be quite labori- 
ous finding damaged and dying cells under the micro- 
scope. Such organs include the testis, the intestine, 
the leucocyte-producing part of the marrow and the 
skin. In these organs the radiation damage only 
becomes manifest macroscopically after an interval 
of time which depends on the normal physiology of 
the organ. Thus, the mucosal lining of the intestine 
is normally wholly renewed every few days and this 
means that damage to intestinal stem cells is revealed 
within a few days. In the testes, however, the time 
taken in the normal cell cycle from primitive sperma- 
togonium to mature sperm is much longer, ranging 
from a few weeks in the laboratory rodent to 6 
months or more in man. Radiation damage to the 
testis will thus be revealed by a reduction in sperm 
count, or by infertility due to lack of sperm, at a few 
weeks after exposure in the mouse or rat or at 6 to 12 
months in man. In all these organs, however, there 
is normally a physiological process of cell renewal 
due to the division of stem cells, and this means that 
there is a normal physiological process available to 
repair radiation damage. As long as any stem cells 
are left and able to function, repair should eventually 
be complete, though this may take time, perhaps 2 
years in the human testis. 

_ There are wide differences in the amount of radia- 
tion required to deplete different organs of their 
cells to the same degree. Nervous tissue, including the 
brain, and muscle are very resistant indeed and the 
major viscera, the liver, pancreas, kidney and lungs 
are not much less resistant. The endocrine glands 
are also resistant. The sensitive organs are the ones 
listed above and they are also organs which can 
repair themselves. Because they can repair them- 
selves they can receive repeated exposures and still 
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not show damage. Thus ordinary workaday exposures 
of either practitioner or patient do not lead to any 
detectable damage of the organs or tissues so far 
listed. 

In one specialised but important part of the body, 
the lens of the eye, lysis and phagocytosis of dead 
cells does not occur, even though replacement of 
dead cells can occur by cell division. The way in 
which radiation damage leads to cataract is not 
really understood in detail but cataract is one of the 
real hazards of careless over-exposure to radiation. 

One organ, however, which is notably radio- 
sensitive in some species, cannot repair itself: that is 
the ovary. In the mammal oogonia are present only in 
intrauterine life and all the oocytes there ever can 
be are present by birth or soon after. Thus radiation 
damage to the ovary by way of loss of oocytes is 
literally irreparable: the lost egg cells can never be 
replaced. Normally, however, the ovary contains far 
more primitive oocytes than ever develop into mature 
oocytes during the reproductive life span: most of 
the oocytes, in fact, normally degenerate without 
completing their development. The primitive oocytes 
are the most radio-sensitive so it cemes about that 
radiation damage to the ovary is also not shown up 
at once but only after a time when the supply of 
primitive oocytes has dried up and no more fertilis- 
able eggs can be produced. This, of course, happens 
naturally at the end of the reproductive life span, and 
what radiation does is to make this period of repro- 
ductive ability end earlier than it would otherwise 
have done. Because the ovary cannot repair itself 
the effects of repeated radiation exposures are 
cumulative. This is a very important biological reason 
for being especially careful about the occupational 
exposure of women to radiation. 

Cellular depletion is not in practice a hazard of 
radiography to practitioner or to patient except 
possibly for damage to the ovary and to the lens of 
the eye. The doses of radiation involved will always 
allow repair, partly because where the dose is highest, 
at the patient, only a localised part of the body is 
exposed, and partly because where the dose may 
reach a large proportion of an organ, as when scat- 
tered radiation falls on the body of the practitioner, 
the dose itself is much’ smaller. Ovarian damage is 
another matter because it is irreparable. The labora- 
tory rodent is so sensitive that a reduction in overall 
fertility might follow the dose which might be re- 
ceived from a diagnostic exposure of the abdomen 
by a badly set-up X-ray set. The ‘human species is 
very much more resistant and so is the beagle dog: 
the cuinea-pig is even more so. I do not know of any 
explanation of these very marked species differences 
which is something rather unusual in radiobiology. 
The sensitivity of all other organs to cellular deple- 
tion is very similar in all the mammalian species 
which have been examined. 


Tissue Reaction to Irradiation 
Tissue reactions to radiation in the ordinary 
pathological sense of a reaction involving all the 
components of a tissue, blood vessels, connective 
tissue and interstitial cells as well as the proper cells 
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of an organ, occur only when the dose of radiation 
is about 1,000 rads or more, in the range used in 
radiotherapy. Such a dose to the whole body would 
be invariably lethal, and it is only small areas and 
volumes which in practice ever show these reactions. 
They are important because, although the tissue may 
appear to heal, it never returns wholly to normal 
and in particular is very sensitive to further radia- 
tion exposures, even small ones, and also to physical 
trauma. Thus it is imperative never to put oneself in 
the position of experiencing a radiation burn of the 
skin or, especially, damage to the skin of the fingers. 


Delayed Effects of Radiation Exposure 
Somatic Damage 

For practical purposes cancer is the one important 
thing to discuss. It has been claimed that radiation 
exposure can accelerate normal spontaneous ageing, 
but in my personal opinion there is no evidence for 
this whereas there is incontrovertible evidence that 
occupational exposure to radiation can cause cancer. 
The death rate from leukaemia was definitely in- 
creased in medical men in the United States of 
America who were actively engaged in radiology. 
either as diagnostic specialists or in such fields as 
orthopaedic surgery where operations may be done 
under radiographic control. It is important to main- 
tain a sense of proportion of course. Although the 
leukaemia incidence was increased 10 times above 
that in the general population this, in fact, meant just 
one extra death each year in the whole area of the 
continental United States. Fortunately the kind of 
exposures radiologists had in the 1920’s and 1930's 
and which were responsible for these cases of leukae- 
mia were very considerably in excess of those which 
are considered to be permissible to-day. To-day’s per- 
missible levels of exposure are, I am sure, soundly 
based. 

Apart from the cancers of the skin which occurred 
in the very grossly over-exposed pioneers of 
radiology, there is no sound evidence that other forms 
of cancer beside leukaemia have followed occupa- 
tional exposure to X-rays. However, there has been 
a general increase in a variety of cancers as well as in 
leukaemia in Japanese who were exposed to the 
atomic bomb explosion at Hiroshima, and animal 
experiments show that a wide variety of tumours 
can follow exposures to sizable doses of whole body 
irradiation, especially if these are repeated exposures. 
Other forms of radiation can cause tumours, e.g., if 
sufficient radium is deposited in the skeleton bone 
sarcoma becomes fairly common. The general con- 
clusion, therefore, is that carcinogenesis is a general 
hazard of irradiation and the practical question is 
how much radiation is required to increase the inci- 
dence of cancer? 

It is important to recognise that radiation does not 
produce any novel kind of cancer, it merely increases 
the incidence of types of cancers which occur 
spontaneously anyway. It is quite impossible to say 
of a particular tumour that this one was caused by 
radiation. The whole discussion of radiation cancer 
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is therefore biased towards statistics, because one can 
prove that radiation has caused cancer only by s!:ow- 
ing that more tumours have occurred amongst a 
group of individuals than would be expecte! to 
cccur by chance, i.e., in the natural course of e\ ents. 

One favourite theory is that the number of cases of 
a particular kind of cancer, say leukaemia, depends 
simply and proportionately on the amount of radia- 
tion exposure, the ‘‘dose.”” Double the dose and 
double the incidence. No dose, however small, would 
be without some small probability of causing cancer. 
The theory has been a favourite one for a number of 
reasons, not least the reason that it is the only theory 
which allows an apparently accurate forecast of the 
amount of cancer which will follow some known 
exposure, say to fall-out from atomic bombs. So it 
is as well to say that the evidence for this linear 
theory is really very sketchy and indeed there is 
quite a deal of evidence against it. There may be a 
large difference between a situation with a single large 
exposure as in Japan, received in a very short 
period of time, and a situation when there are a 
very large number of tiny daily repeated exposures 
such as the X-ray diagnostician accumulates in the 
course of a working life-time. All the same, my per- 
sonal feeling is that whatever the true nature of the 
relation between amount of exposure and likelihood 
of developing cancer there is unlikely to be a 
threshold dose for radiation cancer, that is a dose 
below which no cancer ever occurs. I do not regard 
this as a matter for concern, however, because the 
probability of developing cancer after exposure to 
currently acceptable permissible levels is very small 
indeed, so small that if there were any increase in 
cancer it would not be measurable. 

The most important finding from a practicai point 
of view is that no adverse effect attributable to radia- 
tion could be found in a survey of all medical mem- 
bers of the British Institute of Radiology who began 
to practise their speciality between 1920 and 1940 
(Court, Brown & Doll, 1958). There was no excess 
of leukaemia or of any other form of cancer and, 
if anything, these radiologists lived longer than other 
medical men. The standards laid down for occupa- 
tional exposure are several times more stringent 
now than they were then, and as long as they are 
lived up to there should be nothing to fear. 


Genetic Damage 


There is often a great deal of confusion about 
genetic damage and the whole subject is for too large 
and complex to be properly ventilated here (cf. 
Wallace & Dobzhansky, 1959). Mutations of genes 
are occurring all the time spontaneously. Each human 
sperm may well contain one new mutation. The great 
majority of these mutations are not noticed at the 
time because they are recessive, i.e., they don’t pro- 
duce visible effects of themselves. But when a child 
receives 2 recessive mutants of the same gene. one 
from each parent, then he may show some defect, 
trivial or serious depending on the particular gene 
concerned. Whether a child receives 2 mutants in this 
way is purely a matter of chance; each parent clcarly 
has to carry the gene and, since in single dosag: this 
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produces no effect, neither parent can know he 
carries the mutant gene. Others of their children may 
well receive the mutant gene from one parent, the 
norm:l gene from the other, and so will be potential 
parenis in their turn of a defective child, if the 
partner they happen to marry happens also to be a 
carrier of the mutant gene concerned, again a matter 
of chance. The whole thing is a veritable lottery 
which may last hundreds of thousands of years. It 
is the time scale which is indeed alarming, for the 
consequences of a radiation exposure to-day may not 
show themselves for 5, 50 or 500 generations depend- 
ing on the particular mutation produced and the 
chances of sexual reproduction. 


This is the simpie story and it is riddled with 
simplifications. Not all mutations are absolutely 
harmful. Every species must evolve and, in order to 
evolve, mutants must be available so that structure 
and function can be different in the offspring from 
what they were in the parents. One penalty of having 
an adequate pool of mutant genes in a species to 
meet the needs of natural selection is the occurrence 
of some defective off-spring. Nevertheless, in spite 
of the continuous need for mutants in the human 
species there is no reason whatever to think that this 
species needs more mutants than it is getting spon- 
taneously at the moment, and it is inescapable that 
an increase in the number of mutants entails the 
birth of more defective individuals. This is the 
reason for being so careful about not causing any 
more genetic mutation by radiation than can be 
helped. 

The law relating number of mutations and amount 
of radiation exposure is indeed a simple and linear 
one. The number of mutations depends arithmeti- 
cally on the radiation dose. However, the number 
of mutants any one individual carries is of no parti- 
cular significance (within limits). His children will 
not show any effect of these except in the very remote 
chance of his wife happening to have a natural 
mutant in her egg cell corresponding to the one in- 
duced in him. The effect of the mutants he carries 
will be shown up as they spread through the popu- 
lation because his children have children and they 
have children in turn, and so on. What matters, as 
far as genetics is concerned, is the number of mutants 
in the whole population. If one individual receives 
l rad of radiation dose this has just the same effect 
in introducing mutant genes into the population as 
if 100 individuals each get 0.01 rad. Thus, as far as 
genetic safety of the whole population is concerned, 
an upper limit is set to the number of mutations 
which it is permissible to add per generation, and 
the unavoidable increase in mutations in those who 
are occupationally exposed to radiation is set off 
against the much larger general public who do not 
experience anything like this degree of radiation ex- 
posure. One of the reasons for the recent Codes of 
Practice concerned with regulating radiation exposure 
in industry and in the hospitals and in universities is 
in fact to ensure, by regulating the exposure of the 
occupationally exposed, that the population as a 
whole does not accumulate more than the permissible 
increase in mutant genes. 
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Recommendations About Maximum Permissible 
Levels of Occupational Exposure 

In the early 1920’s public and professional concern 
about deaths, gross damage to the hands, and skin 
cancer in people who had been manufacturing and 
using X-ray sets led to the establishment of a British 
X-ray and Radium Protection Committee which 
began to issue periodically revised recommendations 
about safety precautions in radiography. This was 
the beginning, and its lineal descendant is the Inter- 
national Commission on Radiological Protection 
which continues to issue more and more widely appli- 
cable and complex recommendations to match the 
ever-widening and increasingly specialised uses of 
radiation and radioactivity in industry, universities, 
etc. None of these recommendations has ever had 
statutory force, but they have been very widely 
respected. In the last few years Codes of Practice 
for the use of radiation and radioactive materials 
have been drawn up by a variety of bodies in this 
country and some have been issued. They all take 
the Recommendations of the International Commis- 
sion on Radiological Protection as their basis, and a 
serious attempt is being made to see that there shall 
be uniformity about the precautions to be taken in 
work with X-rays and with radioactive isotopes in 
the various national research establishments, in the 
nuclear power-reactors of the Central Electricity 
Board, in industrial radiography, in the X-ray de- 
partments of National Health Service hospitals, in 
universities and in technical colleges and so on. The 
pressure of public opinion, much of which has been 
focused on the potential dangers of atomic fall-out. 
has worked in the same direction as responsible pro- 
fessional judgment to make acceptance of these safety 
standards in practice obligatory if not, in fact, 
statutory. These various recommendations will cer- 
tainly be taken very seriously in a court of law if 
there is any allegation of occupational injury caused 
by radiation. It is always a good thing if a profes- 
sional body decides to take responsibility to itself for 
these matters rather than to let things go until out- 
side interference is inevitable. 


Conclusions 

A patient should never be denied the advantages 
of radiography because of fears of genetic damage to 
his descendants or because of fears of somatic 
damage to himself. 

On the other hand conscientious and continually 
maintained precautions to avoid radiation exposure 
of the practitioner and his staff are essential both 
for their own personal health and also to provide 
a clear defence against any possible claim for occu- 
pational injury. 
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THE SPEAKER’S INTRODUCTION 


The Chairman, Dr. J. Deans Rankin, said that the use of 
the X-ray machine was becoming more a part of the every- 
day life of the veterinary surgeon, and the small animal 
practitioner in particular who did not own an X-ray 
machine, or at least have easy access to one, might very 
= be regarded as not acting in the best interests of his 
client. 

Last year at the Congress in Glasgow a very good paper 
on radiography from a technical aspect was presented and 
the author concluded his paper with a warning that X-rays, 
although harmless when used diagnostically on the patient, 
could in fact be harmful to the operator and his staff. 
The Congress Committee therefore decided that it would 
be profitable to consider in more detail the conditions 
necessary for the safety of the veterinary surgeon and his 
staff. In the search for a speaker, the Committee were very 
fortunate to find, virtually on their doorstep, Dr. Mole. 
Dr. Mole was the Deputy Director of the Medical Research 
Council Unit at Harwell and was a Doctor of Medicine. 
He was a first rate experimenter, nevertheless he had his 
feet solidly on the ground, and there was little doubt that 
those present would benefit from what he had to tell them. 

Dr. R. H. Mole said that the paper had been circulated, 
but it might be helpful if he showed some slides illustrat- 
ing the main points in it. He emphasised that it was the 
practitioner and his staff who were liable to radiation 
damage and not the patient. Only occasionally in human 
medicine were there radiographic procedures in which the 
patient might suffer from radiation exposure, and they 
were extremely elaborate procedures. 

(Dr. Mole then showed a series of slides illustrating some 
points in his paper.) 

If one accepted that precautions were reasonable and 
necessary, it was possible to get into a state of mind where 
precautions would be taken automatically in one’s work 
without slowing up that work at all. 


The Opener 


Mr. W. D. Tavernor, in opening the discussion, said that 
during the last few years more importance had been given 
to the hazards associated with radiation. To many people 
the extent of the danger and the form it took had remained 
obscure. As a result of Dr. Mole’s paper, he felt sure that 
the veil had been lifted from the minds of those people 
where that obscurity existed. 

Dr. Mole had thrown out a few popular concepts of the 
dangers associated with radiation and had no doubt brought 
home a few new ones. The fact that genetically the num- 
ber of mutants of the whole population was the important 
factor, and that the safety factor as far as mutations were 
concerned must take in the whole population and not just 
individuals was probably something new to many people. 

In the veterinary profession radiography fell in,the scope 
of the general practitioner, and as such it was essential 
that he should have some knowledge of the dangers asso- 
ciated with the use of X-rays and how to keep those dangers 
within reasonable limits. Dr. Mole had outlined the 
dangers, and it was more within Mr. Tavernor’s field to 
discuss how these dangers might arise and methods of con- 
trolling them. 

The first point that he desired to make was that pro- 
tection against radiation consisted of common sense and 
discipline. It was common sense that only the patient or 
part of the patient was exposed to the main beam, and 
some simple discipline was essential to ensure that. In his 
view anaesthesia should be more widely adopted especially 
for radiographical work in small animals. Perhaps it could 
be argued that it was better for the owner to receive some 
radiation on one occasion rather than the practitioner or 
his lay assistant on numerous occasions. If the total dose 
to the population were to be considered, then even that 
should not be allowed. 

It was essential that X-ray machines should be housed 
properly. It might not always be realised that a machine 
might be directed at a wall or a floor through which the 
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radiation might fall on unsuspecting persons. The use 
of lead backed cassettes and lead rubber under the cassette 
would also cut down a large amount of scattered radiation 
from the floor or walls. The wearing of protective clothing 
in the form of lead rubber gloves and aprons should also 
be adopted to protect against scattered radiation. Other 
methods consisted of the use of lead screens. 

Some people might—and did—laugh about it all and say 
that they had used X-rays for 30 years or more and were 
still perfectly healthy. That might well be so, but Dr. Mole 
had shown what the dangers were and what could happen. 

What other methods could be used to control radiation? 
As he had pointed out, the exposure of persons using digital 
restraint was open to question. 

(Mr. Tavernor then showed some slides to illustrate that 
point.) 

Secondly, it was usually only necessary to expose a cer- 
tain part of the patient to the X-rays. The main beam 
might therefore be limited in its extent. That might be done 
by the use of cones. 

(Mr. Tavernor showed some slides illustrating different 
types of cone, the limiting effect of the cone and the effect 
of cones.) A more elaborate method of limiting the beam 
was to use a beam limiting device. It was far more expen- 
sive but it was also far more effective. The beam was 
limited by means of moving lead shutters and by means 
of a light source, the exact extent of the area irradiated 
was shown by illumination. 

(Mr. Tavernor showed slides illustrating the effectiveness 
of that device.) 

It was in the field of large animal radiography that many 
difficulties arose. To anaesthetise a horse or cow to take 
an X-ray of a digit was, to say the least, making life 
difficult. 

(Mr. Tavernor showed a series of slides illustrating 
radiographs in which hands were involved.) 

At the same time, the main beam passed straight on and 
might well fall upon unsuspecting personnel standing be- 
hind the patient. The latter point was a matter of discipline, 
but the holding of a cassette and grid behind a horse’s hoof 
was difficult. 

(Mr. Tavernor showed a slide illustrating a device which 
was used in large animal radiography to hold the cassette 
and grid, and some further slides illustrating its use.) 

There were many other practical points that might be 
used to cut down the amount of radiation used. The use 
of intensifying screens and in particular the newer forms 
of fast screens now on the market cut down considerably 
on the amount of radiation. Also the much faster films now 
available had the same effect and rendered a possibility the 
radiography of thick parts which were previously outside 
the scope of the machine. 

Monitoring of personnel might be undertaken by the use 
of film badges issued from a number of laboratories. Here 
again common sense must be used. It was no use having 
the badge on one’s breast pocket when X-raying the feet 
of a horse and saying that as the film showed no exposure 
that one had not received any radiation. The correct place 
should no doubt be the trouser turn-up. 

He had kept clear of the biological facts expounded by 
Dr. Mole. He felt more at home discussing the practical 

aspects of veterinary radiography. However, Dr. Mole had 
certainly made him, and no doubt all those present, far 
more clear regarding the dangers to which those concerned 
were exposed, and he hoped that he had in some way 
stimulated thought in the field of protection. 


The General Discussion 


The Chairman pointed out that in the paper there was 
a statement to the effect that many of the older machines, 
which were, perhaps, being bought second-hand, were not 
safe by modern standards. It would be of interest if Dr. 
Mole could give an indication of a date line after which 
suitable screening was incorporated in the machines. 

In the veterinary profession many people had portable 
X-ray machines because they occupied less room and could 
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be taken about. Could an X-ray machine be safe and 
portable? 

Dr. Mole, in reply, said it was not possible to give a 
date and to say that every machine manufactured since 
then was safe, because it was surprising how one could 
find scattered pencils of radiation coming out of machines 
which were made only a few years ago. This was easy to 
check by putting a large number of films around the 
machine in different places and turning the machine on for 
a few minutes. He was not a practising radiologist, but 
manufacturers were aware of the problem and were trying 
to make all their newest machines absolutely leak proof. 
Any machine more than 5 years of age was possibly made 
to a pre-war pattern and ought to be checked by the 
practitioner. To do so cost the price of a number of 
X-ray films. 

With regard to portable sets, it was much harder to make 
them both light and portable and leaf proof, because in 
order to cut down the X-ray beams it was necessary to 
have matter present in some form. One could have con- 
crete, but lead was convenient because it was so dense and 
occupied a small amount of raom. Uranium was even 
better because it was even more dense. 


Mr. H. A. Crawshaw (Newbury) referred to the question 
of scatter, and said that he placed a sheet of lead in the 
draw underneath his X-ray table. He asked whether the 
X-rays would be reflected from this, or whether they would 
hit the sheet direct and be absorbed. 


Dr. Mole, in reply, said that scatter took place in any 
direction. X-rays were only one part of the electre-mag- 
netic spectrum, and as there was reflection of light from a 
mirror, so there would be back scatter of X-rays from lead 
or anything else. Scatter was not something which 
occurred in one particular direction. It could occur in any 
direction. The amount of scatter depended on the actual 
details of the physical arrangement. His physical col- 
leagues found they could not always calculate what the 
amount of radiation due to scatter would be when design- 
ing an X-ray room. Past experience would tell, but in the 
case of something entirely new the physics were too com- 
plicated so they had reservations about mere calculation 
and preferred to make direct measurements. The thicker 
the lead the more back scatter-there would be up to a point. 
This was because when radiation was absorbed secondary 
radiation was given off. The object of putting a lead shield 
on the other side of the cassette from the tube was to stop 
the direct beam going on, but an inevitable consequence 
of doing this was to increase the scatter where the lead 
was situated. 

_ Mr. Crawshaw (Newbury) asked whether, in that case, 
: was better to do without lead and let the beam hit the 
joor. 


Dr. Mole replied that if it were the first floor and there 
was somebody downstairs, the answer was “No”. The 
beam was always expanding, and when it hit the floor it 
was farther away from the tube and a larger area was in- 
volved. There was also more scatter from a larger area. 
It was desirable to keep the beam from spreading, because 
the more it spread the more it got into curious places. 
For instance, when work was commenced in the Medical 
Research Council Unit at Harwell, a decision was taken 
to fire the X-ray beam through the roof; but it was found 
that localised radiation was easily detectable in the unit 
workshop some 5 rooms away. The hazard was eliminated 
by putting lead sheet above the X-ray tube. This example 
illustrated how unpredictable X-ray beams could be. If 
the beam were kept small, and the stopping material was 
put in the beam when its area was still small, there was 
much less chance of things going wrong unexpectedly. 
Mr. R. M. Newey (Stratford-on-Avon) said that it was 
his practice to take all X-rays on the floor as it seemed 
to be safer that way. He also asked whether it was 
advisable to put a lead sheet under the cassette. 


Dr. Moke, in reply, said that he would have thought that 
- lead sheet in that case was not helping one way or the 
other. 
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Mr. G. F. Smith (Milk Marketing Board, Thames Ditton) 
asked whether the author could relate experience gained 
in creating mutations in his laboratory animals. 

Dr. Mole, in reply, said that the kind of mutation one 
could investigate experimentally was the kind of mutation 
which was easy to see, but that did not mean that it was 
the kind of mutation which was biologically important. 
For instance, coat colour was something which was easy 
to see without elaborate apparatus, therefore a gene which 
was responsible for a change in coat colour was convenient 
to use if it were desired to examine hundreds of thousands 
of animals. 

Each mutation was a very uncommon event, although 
mutations were occurring all the time. It was rather like 
a bridge hand. The particular distribution of cards in one 
hand was an uncommon occurrence, but in bridge uncom- 
mon things were happening all the time. It was reckoned 
that each human spermatozoon carried at least one new 
mutation, because there were a large number of genes in 
each sperm. 

Most of the experiments at his laboratory had been 
carried out on the laboratory mouse, which had been 
specially prepared by an elaborate breeding procedure so 
that it carried 7 marker genes. If any one was mutated 
something was visible on the outside of the mouse when 
it was three weeks old. 

A few years ago everybody said that for the produc- 
tion of mutations the amount of radiation was all that 
mattered. If a certain amount produced X mutations then 
double the amount would produce 2X and so on. That was 
no longer tenable, because it turned out that if the dose 
were spread out over a period of weeks there were 3 or 4 
times fewer mutations than if the dose were given over a 
short period of time like an hour. The effect did not seem 
to be progressive: spreading the dose out still farther in 
time did not lead to a further reduction in the number of 
mutations, and there was a battle going on as to the inter- 
pretation of the results. 

In his view, if the mutation rate per unit of radiation 
dose was wrong by 3 times, there was no need to worry, 
because all one’s estimates of permissible dose and so on 
were right to the nearest order of magnitude, that is, the 
estimate was not 10 times out either way. Probably differ- 
ent genes responded differently when the time in which the 
dose was given was altered. Thus any attempt at prediction, 
particularly in another species, was something which one 
should only attempt after dinner! What worried him was 
the fact that the kind of genes which, for practical pur- 
poses, had been looked at so far were not the kind of genes 
which were important in real life. Those with children 
would know that family characters went together. This 
was because a whole pattern of genes worked together, 
and if the genes were not independent of each other, the 
effect of radiation could not be thought of merely in terms 
of single events. People were beginning to take the view 
that it was better to be mongrel as far as genes were 
concerned. 

Mr. P. R. Clarke-Williams (Weymouth) referred to the 
question of scatter, and asked the author whether he was 
only happy if he found no evidence of exposure with the 
films. What degree of exposure, for example, was allow- 
able, and was there some non-commercial organisation 
which could advise on the matter of the safety of old X-ray 
machines ? 

Dr. Mole, in reply, said there was the Radiological Pro- 
tection Service at Belmont, Sutton, Surrey, which was 
financed partly by the Ministry of Health and partly by 
the Medical Research Council. Its job was to advise people 
on existing installations or on the design of new ones. 
The organisation also ran a film badge service. The X-ray 
worker could wear such a film badge for a month and 
then it would be developed to check on the exposure 
actually received. 

Mr. Tavernor added that it was also possible to get the 
makers of sets to come along and check them if a leak 
were suspected. 

A vote of thanks to the author, proposed by the Chair- 
man, was carried by acclamation. 
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Further Experiences with Cagebirds 


BY 


L. ARNALL 
School of Veterinary Science, University of Liverpool! 


SUMMARY .—A second survey of 1,236 cases of 
distinct conditions in 1,008 cage and other pet birds 
is presented. These conditions are classified according 
to aetiology where known, and elsewhere according to 
basic regional and systematic symptomatology. The 
incidence of known fatalities is stated where 
significant, 

The nature of the conditions, their aetiology, path- 
ology and treatment are discussed where they present 
Special features, and suggestions are made for further 
research into some of the more important, and chal- 
lenging conditions met in cagebird practice. 


Introduction 

HIS present survey covers the 34-year period, 

July 1957 to December 1960, and the figure of 

1,008 cage and other pet birds seen, shows an 
increase of more than 50 per cent. per annum over 
the figures of the first paper (Arnall, 1958). This in- 
dicates the increased interest shown by both the 
public and the veterinary surgeons in the ailments of 
these birds and their possible treatment by qualified 
people rather than by pet-shop proprietors or other 
lay persons. 

The different and more detailed table of classifica- 
tion reflects the wider understanding of these patients 
which has developed in recent years, and not signifi- 
cant alterations in the disease picture as it presents 
itself. 

Material Studied 

The cases which comprise this report were mainly 
pet birds brought to the outpatients’ clinic of the 
Liverpool Veterinary Hospital and treated by my 
colleagues and myself, and some 120 birds referred to 
us by local veterinary surgeons. 

One breeding establishment supplies diseased birds 





* Paper presented to the Annual Congress of the British 
Veterinary Association in Oxford on Tuesday, September 
Sth. 1961 , 


for the study of infections, breeding and congenital 
conditions. 

Table I shows the numbers of each breed and age 
group treated. Numbers of each sex are not recorded 
as differentiation was uncertain in a fair proportion 
of birds and the significance in the various diseases 
doubtful. Most of the birds in the 0 to | year groups 
were less than 4 months old. 

The table of 1,236 cases (Table IL) representing the 
total ostensibly distinct and unrelated conditions in 
1,008 birds is an attempt at classifying disease within 
the natural limitations of such a survey accor- 
ding to aetiology. The large number of conditions 
remaining are then classified according to the system 
of the body which is most obviously affected. Where 
two or more systems or regions afe affected with 
lesions or symptoms which cannot with reasonable 
certainty be separated, yet may be distinct, the salient 
condition is scored as one “A” case and the less as 
“O.” The latter occur as second column figures in 
Table II for the condition in question and are dis- 
cussed in the appropriate sections. The “O” figures 
only, may therefore overlap one another. 

In this way, a bird regurgitating crop or proven- 
tricular contents and with dyspnoea accompanied by 
raucous rales would be classified in the “A” column 
under “Alimentary,” even though the aetiology may 
have been enlargement or neoplasia of the thyroid 
gland or crop erosion of dietary origin. This method 
limits the errors inherent in personal assessment of 
aetiology. : 


Such a method of classification is somewhat un- 
wieldy but is an attempt at putting the whole ques- 
tion of cagebird diseases on a more logical basis, and 
it is felt that the diversification is warranted by the 
high proportion of laboratory diagnoses and con- 
firmations. It is hoped that by this method such loose 
diagnoses as “chills,” “indigestion,” “vomiting,” 











TABLE | 
Over Age 
Age in years O—1 1—2 2-3 34 4-5 5-6 6—7 7-8 8~9 9—10 10—20 20—30 30 unknown 
Budgerigars 130 102 148 113 = =©109 67 44 22 16 3 1 — — 99 
Canaries & 15 6 4 8 5 3 6 3 1 - 13 
Pigeons 19 4 4 l 1 1 - — - -— 18 
Parrots and 
Cockatoos 3 3 3 1 1 2 _ - I l 1 I 8 
(90 yrs.) 
Parakeet 2 ~ — _ - — - — l 
Total birds of each species : One each of :— } 
Budgerigars Sch mS ‘ 854 Rosiate Pastor, Zebra Finch, 
Canaries... a ma sak ji 72 Red Poll, Rook, Seagull, 
Pigeons tal Bx wae us ioe 48 Barn Owl ... ode aS 
Parrots bes re ae me eS 25 — 
Parakeets... ame sia a poe 3 1,008 birds 
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“diarrhoea,” “asthma,” “nervous troubles” and “cage 
paralysis” will assume less importance and may tend 
to disappear. This may seem an idealistic view, and 
short of a post-mortem examination many conditions 
will doubtless remain an enigma, but it is an aim 
which cannot help but lead to better understanding 
of the diseases of these patients. 


TABLE II 
GENERAL CLASSIFICATION OF CONDITIONS MET 


“ A ” “ (0) ” 
Primary Secondary 
‘ 80 3 








A. Specific Conditions 
Injuries : General wounds 
Special wounds— 











Rings, clothes racks sik 36 3 
Burns and scalds ... so 16 ~ 
Fractures and luxations ... 70 7 
Tumours its ian een ae 4 
Thyroid Dysplasia we ae an 24 5 
Cysts én a site see bi 6 - 
Hypopteronosis Cystica = i 11 - 
Abscesses ae seas = aaa 6 2 
“ Metabolic” : Obesity sie oe 67 - 
Rupture ile we 34 8 
Dietary oe 23 17 
Gout ner its ~ rj 
Developmental Anomalies ‘ai sins 21 3 
Infections : Bacterial, Viral, Protozoal, 
Fungal ioe <a 16 5 
Parasitic Infestation nish 71 ~ 
B. Regional Disease 
Head Beak Conditions—— 
Overgrowth, deformity, 
defective horn (congenital) 106 4 
Cere and Nares ed as 3 19 
Eyes—conjunctivitis, keratitis, 
cataract, blindness ... ome 13 ~ 
Sinusitis ai a ‘ss 3 - 
Limbs : Gangrene, swelling of feet... 4 4 
Callus/Bumblefoot of feet can 2 4 
Arthritis ... an sees hie 15 4 
Claws—overgrown, ‘deformed 75 3 
Non-parasitic scaly leg ok 10 - 
C. Systematic and Symptomatic Classi- 
fication of Remaining Cases 
The Outer Integument : Plumage and 
special modifications and appen- 
dages of the skin si te: 76 5 
Skeletal... rae on i ‘os 1 - 
Digestive ... wa wo oo de 66 9 
Respiratory oo ‘is me _ 57 31 
Urinary... os ia a a 4 2 
Genital... aa ds aS il 25 1 
Cardiovascular... a dle ic 10 2 
Nervous ... pe a si _ 95 27 
Unclassifiable—malaise. illness or death 49 - 
1,236 
A. Specific Conditions 
Injuries 


General wounds included traumatic dermatitis, 
local eczematous conditions, abrasions, small cuts, 
lacerations, contusions and a small number of punc- 
ture wounds, of which a few were fatal. One case of 
embedded foreign body was seen in a parrot. The 
increase in numbers in this group is small in view of 
the general doubling of cases in this second survey. 
Range and treatment differed little from the earlier 
report, but after generally cleaning up the injury, 
local applications were dispensed with in most cases 
and be deep injury with possible subsequent 
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serious infection was expected, oxy- or chlortetra- 
cycline was administered orally. An Elizabethan 
collar was used on intractable cases of interference. 

Rings (9) and clothes racks (30) continued to be a 
hazard for these birds and injuries were often severe, 
the latter associated with fractures in most cases. 
Three pigeons and 4 canaries were included in this 
group. 

Burns and scalds were relatively reduced in num- 
ber but in 3 birds chemical burns were found to be 
= cause as distinct from hot water, fat, or the open 

re. 

Fractures (70) and luxations (7) involved 67 
budgerigar, 2 canaries, 5 pigeons, 2 parrots and 1 
parakeet. 

Three deaths and one tibial non-healing fracture 
occurred. The marked predominance of tibio-tarsal 
fractures continued, humeral and femoral fractures, 
including distal epiphyseal cases, which although 
uncommon, presented most difficulty of immobilisa- 
tion and poorest results. The flexibility of zinc oxide 
plaster continued to give adequate support and 
stimulated repair in the distal limb fractures. Wire, 
match or quill splints were only required in larger 
species. An old healed lumbar spinal fracture with 
marked scoliosis showing normal locomotion, sug- 
gested injury as a nestling. 

An attempt is made in Table III to classify 
tumorous masses according to the system involved 
and histological structure where this was known. As 
in the earlier survey, skin and subcutaneous tissues 
bore the bulk of the lesions and the dividing line 
between general obesity and local lipomatosis or 
lipoma formation was an indefinite one, especially as 
the latter particularly in the pectoral region were 
often accompanied by systemic fatty degenerations. 

The lipomatous masses were more often than not 
subject to central liquefactive necrosis and a propor- 
tion of them showed fibromatous, myxomatous or 
papillomatous admixtures. One wing papilloma had 
indistinct early malignant changes. The breast was 
the commonest site of lipoma formation (31 cases), 
the wing (15 cases), with the xiphisternum, abdominal 
wall, dorsum of the body, the legs, neck and 
abdominal cavity presenting I to 5 instances only. 
It is interesting that whereas breast lesions were 
almost all pure lipomas, mixed cell types were found 
in almost one-third of wing tumours. 

Malignancies of the superficial tissues were mostly 
of the sarcoma series (9) varying’ from fibrosarcoma 
and spindle types, to tumours with a highly malig- 
nant histological structure. Regions involved were the 
carpus, elbow, commissures of the beak. thigh and 
one intra-abdominal liposarcoma. A sarcoma was 
also found near the heart and lungs. Of skeletal 
tissues, Osteosarcoma (6) and osteoma (2) involved 
femur, stifle, tibia, radius, elbow, orbit and in one 
bird, cranium, cervical vertebrae and sternum. 
Metastatic spread was uncommon. 

In the epithelial series, adenomata were found in 
the gonads and, in a canary, another was found in 
the region of the preen gland. Carcinomata varying 
from squamous to anaplastic types, were found in 12 
birds in such sites as the beaks, hard palate, head, 
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TABLE Ill 
TUMOURS 








Skin 
and 
subcu- 


taneous 


Papilloma 


Cardio- 
vascular 

Urinary Genital or 
Heamo- 
poietic 


Skeletal 
and 
muscular 


Endocrine 
system Etc. 
(thyroid) 


Digestive 
including 
liver and 
pancreas 


Ner- 


yous 


Respi- 
ratory 


Total 








Fibropapilloma 
Fibroma 
Lipoma* 
Fibrolipoma 
Myxofibroma 
Myxofibrolipoma 
Myoma 
Fibro-sarcoma 
Sarcoma 
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Sertoli cell tumour, ) 
Testicular adenoma, — =— 
Seminoma and f 

Adenocarcinoma. 

Dysgerminoma, 7 

Adenoma and other f 

Ovarian tumours : 

Adenoma 1 ~_ =~ 
Carcinoma 13 ‘ a _ 


Osteoma — 2 
Osteosarcoma — 5 
Special -- - 
Unclassified 33 I (1) -- 
Cysts 4 - - 
Total 130 9 2 — 
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* The figure for lipoma includes some 20 cases where although histology was not undertaken, macroscopic structure and siting 
left little doubt that the structure was a pure, mixed or necrotic lipoma. 


neck and breast, and the preen gland. One or both 
cervical carcinomata may have arisen from thyroid or 
parathyroid tissues or foetal “rests” such as vestiges 
of branchial clefts. Four intra-abdominal carcino- 
mata of unknown origin were also seen. 

Gonadal neoplasia of both sexes numbered 15 and 
the following histological types were recorded: 
adenoma, cystic ovaries, dysgerminoma, seminoma, 
Sertoli cell tumour and adenocarcinoma. One ovarian 
tumour upon mammalian analogy was termed an 
arrhenoblastoma. Symptoms were largely those of 
pressure and the majority in both sexes showed the 
brown cere of the female. , 

One confirmed and one fairly convincing clinical 
case of lymphatic leucosis were seen. Hepatic and 
splenic enlargement were very marked. One tubular 
adenocarcinoma of the kidney, one lymphosarcoma 
of the jugular furrow, a glioma of the left cerebral 
hemisphere, a sarcoma of the spleen and another of 
the liver complete the interesting and uncommon 
tumours. Thyroid enlargement is described in the 
appropriate section. Four cystic conditions of breast, 
wing, nostrils and cere were of puzzling significance. 

A small group of conditions which appeared to be 
secondary to other conditions included certain horny 
“ tumours ”’ of the face, near the eyes or beak commis- 
sures. From two of these a cnemidocoptic mite was 
isolated. In others, aetiologies such as granulation 
tissue replacement of the gall bladder or tumour-like 
wing swellings in a gouty bird were not counted in the 
totals. There remains a large group (38) of unclas- 


sified growths, the majority of which were un- 
doubtedly benign fatty tumours as evidenced by 
siting (breast and wing), but in the remainder, histo- 
logical structure was largely conjectural. 

Symptomatology was so varied and often so vague. 
that littlke would be gained in discussing it here in 
detail. Treatment has been elaborated in previous 
publications (Arnall, 1960 and 1961). Of the 166 
tumour cases, 137 biopsies were obtained from sur- 
viving birds and 67 died or were destroyed, yielding 
58 necropsy reports. From the fatalities, although the 
reason for death was by no means always apparent. 
it is suggested that an attempt at extirpation should 
be made because, in the whole series, only 3 birds 
showed the lesion in more than one site and only one 
of these showed evidence of metastasis. 


Thyroid Hyperplasia (Dysplasia) 

Following the attention drawn to this condition in 
the budgerigar by Beech (1960), examination of this 
gland was made by the Department of Pathology in 
all post-mortem examinations. It was found that the 
thyroid gland frequently showed signs of moderate 
enlargement without clinical symptoms having been 
apparent. In other cases dysphagia, dyspnoea, crop 
regurgitation, and occasionally tremor, excitability or 
other nervous manifestations were apparent. An in- 
constant finding was a swelling of variable consis- 
tency and size ventrally in the neck at the entrance to 
the chest. This could be mistaken for the crop, dis- 
tended with mucoid material, and of those investiga- 
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ted surgically, a dark vascular mass was found, 
which in 3 cases was removed as far as possible. One 
bird was known to survive for some weeks afterwards. 
A striking but by no means constant symptom was 
a distinct squawk with each respiration, sometimes 
like the normal voice but becoming shriller or like 
a rusty hinge in most cases, punctuated occasionally 
by a sneezing sound as if expiring against a partial 
obstruction. Raucous respiratory rales were often 
heard. There was incessant squeaking day and night 
in some birds, even whilst feeding, but in others it was 
intermittent and appeared to be capable of voluntary 
control. Affected birds were lean and lively until the 
enlargement was so advanced that starvation, ex- 
haustion or hypoxia began to induce physical or 
mental debility. 

It is not known whether those showing nervous 
signs did so as a result of low oxygen tension, circu- 
latory failure or thyrotoxicosis, as the most typical 
cases did not become available for P.M.E. Histo- 
logically the thyroid enlargement varied from: hyper- 
trophy of normal tissue, to cystic or adenomatous 
changes and even adenocarcinomatous growth. In 
some budgerigars the diseased gland exerted pressure 
on or caused a stricture of the syrinx, trachea, oeso- 
phagus, auricles or lungs. All but 6 enlargements 
were confirmed upon post-mortem examination, but 
the 5 “O” cases were small, apparently symptomless 
and incidental to other more serious conditions. 

The majority of the 29 cases quoted were identified 
in the last year of the survey so it is probable that 
the true incidence of the condition may well be in the 
70 to 100 region for the entire period. Recently 
iodine and thyroid glands have been added to dietary 
supplements for suspected cases, but no definite 
results have yet been obtained in the few so treated. 
The majority were destroyed when in an advanced 
state of the disease. 


Cysts 

Six birds presented 3 subcutaneous and 3 abdo- 
minal cysts. Of these, one involved the crop and one 
the oviduct, but the origin of the others was doubtful. 


Hypopteronosis cystica (Dermal Cysts) 

This condition in its classical forms involved 9 
canaries. The remainder in 2 budgerigars, were kera- 
tin cysts without definite evidence of immature 
feathers; their contents were mainly keratinised 
debris and sebaceous material. 


Abscesses 

These were somewhat of a rarity and being well 
encapsulated, even though significant bacteria were 
isolated, may have been infected cysts or necrotic 
lipomata or other tumours. Curettage or total extirpa- 
tion, followed by local application of bacteriostatic 
agents was the most effective treatment. 


“Metabolic” Conditions 
Obesity 

Obesity continued to be an important condition 
both alone and in combination with other disease 
states in the budgerigar. The figure 67 represents only 
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the markedly affected birds. Ample evidence pointed 
to the considerably shortened expectation of life in 
affected birds. The liver was fatty in greater or 
lesser degree in almost all obese birds examined intra- 
abdominally or histologically; a proportion showed 
dilated, pale flabby hearts, a degree of oedema and 
congestion of the lungs, renal degeneration and de- 
generation of the abdominal wall. Respiratory and 
digestive disturbance was seen in advanced cases 
leading to lethargy, the development of abdominal 
rupture, reproductive disorders and collapse when 
the bird became excited or was forced to take 
exercise. The great majority were females. 
In many, flight was impossible and _ walking 
an effort. The earliest severe case was about 15 
months old and most were between 3 and 6 years of 
age. Latterly a strict regime of dieting consisting 
basically of a high protein seed ration given at the 
rate of one level teaspoonful 2 or 3 times a day for 
about 10 days in the first instance, was found to be 
very successful. Details of these seeds and the vita- 
min additive is given in section C of this paper. 
Prolonged dieting for 3 weeks caused death by star- 
vation in one bird. (It is very important when on the 
diet to ensure that no meal time is missed as the 
extra few foodless hours can be rapidly fatal). Macro- 
scopic or histological changes in the thyroid gland 
could be detected in very few of these obese birds. 

Surgical removal of pendulous masses was largely 
discontinued on account of the success of the slim- 
ming regime. 


Rupture 

Abdominal attenuation or rupture was found in 
42 birds, all save one parrot being budgerigars. 
Seventeen died or were destroyed during or after 
surgical correction, when it was found that the dis- 
tension was associated with inoperable neoplasia, 
egg peritonitis or other abnormal abdominal con- 
tents. Most birds showed some degree of general adi- 
posity or possessed a history of obesity prior to the 
malaise which brought the bird to the clinic. 

A medium sagittal exploratory incision to deter- 
mine the intra-abdominal conditions was closed with 
occlusion of the saccular distension by mattress 
sutures and a hairpin clamp. Surplus granulating 
abdominal wall was then cut away (Arnall, 1960). A © 
firm artificial “ Linea Alba” of scar tissue was thus 
eventually formed. Graham-Jones (1960) has had 
success with a sigmoid incision to create a two- 
dimensional scar support. 


Dietary Defects 

Deficiency, disproportion or excess are difficult 
enough to diagnose in better understood species. 
except in the rare instances of single vitamin defi- 
ciency. In cagebirds whose food requirements are 
only beginning to be studied (Sellwood, Massey & 
Waterhouse, 1960) evidence of dietary conditions is 
circumstantial and treatment empirical. Numbers in 
this section are at best a guide and only 23 could 
with reasonable certainty be labelled “dietary dis- 
turbances,”’ with no evidence of other disease. These 
included 4 pigeons, 3 parrots and 4 canaries. They 
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varied from rank starvation, such as squabs fed on 
too adult food, to paralysis or polyneuritis, which 
were rapidly reversed by parenteral or oral vitamins 
of the B group. The 13 in the “O” column included 
deficiency sequelae to pressure dysphagia (thyroid 
enlargement, coelomic neoplasia), difficulty in pre- 
hension (deformed or friable beak) and possible 
deficiency states leading to the production of French 
Mouit. It is possible that numerous unclassified, 
nervous, Obese, or other disease classifications con- 
tained primary or secondary deficiency states in their 
numbers. 


Gout 

Six budgerigars and one canary had this condition. 
One bird died of the causal nephritis, and in one 
severeiy affected case, complete reso.ution of lesions 
occurred, breeding recommenced and the bird be- 
came slimmer and much healthier on a mixed vitamin 
supplement, reduced seed intake and an increased 
fruit, greenstuff and water intake. Partial re.apse 
occurred 18 months later. 


Developmental and Congenital Anomalies 

This group included in the main birds of less than 
4 months of age. Five were abductions of the hip 
with or without contracture of the flexor muscles of 
the stifle joint, 3 were abnormally restricted articula- 
tions of the wings, with defective shoulder and/or 
eibow joints, 3 were beaks grossly deformed since 
hatching, and 5 were spinal deformities which in some 
cases could have been produced by a peck injury 
during the hatching or nestling stage. 


Infections 

Local aud septicaemic bacterial infections num- 
bered 13, of which 4 are primarily classified 
under other headings and which included Staphylo- 
coccus albus and Escherichia coli peritonitis, a 
Pasteurella and a Salmonella lung infection, 2 
P.P.L.O. pneumonias, E. coli enteritis, septicaemias 
and infection of the cere, a haemolytic streptococcal 
septicaemia with abscess at the base of the heart and 
a coagulase-positive staphylococcal sinusitis. Only 
one virus condition, psittacosis, was suspected but 
not confirmed. Of protozoal infections, trichomonas 
was isolated from the yellow pharyngeal deposit in 2 
pigeon squabs. Aspergillosis was found in post- 
mortem examinations in only 2 budgerigars and one 
pigeon. 

It will be appreciated that the majority of caszs of 
infections can only be confirmed on P.M.E. and that 
an unknown number of recovered cases are included 
under the respiratory, digestive and other heads. 

Parasitic conditions comprised 68 cases in budgeri- 
gars, and one canary with Cnemidocoptes pilae 
infestation, one case of Syngamus trachealis in a 
fledgeling rook and lice on a parrot in sufficient num- 
bers to produce malaise and debility. Twenty-one 
cases of the cnemidocoptic infestations in budgerigars 
possessed leg lesions in addition to those on the head. 
Sequelae of “Scaly head” and “Scaly leg” are dis- 
cussed in the section on the head and limbs. The 
only other parasitic condition suspected was of the 
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dermanyssus mite in one canary. It is conceivable 
that numbers of other ecto- and endoparasitic con- 
ditions may have been missed but in general these 
must have been subclinical in degree. 


B. Regional Disease 
The Head 
Beak Conditions 

This large group includes simple overgrowth of 
the upper beak with some departure from the normal 
tight dorsal curvature or steep “set-on” of the beak 
to the forehead, the far less common overgrowth of 
the lower beak, crossed, wry or scissor bill, friable, 
soft, massive and variously grotesque beaks. 

It was found reasonably conclusive from the his- 
tory of past treatments or microscopical examina- 
tion of the horn, that at least 10 per cent. of the 110 
birds had at some t.me been infested with Cnemido- 
coptes. Most of these were the deformed or friable 
beaks rather than the simply overgrown upper ones. 
From conversations with breeders it was learned that 
if the parents do not regularly clean their nestlings’ 
beaks after feeding, sa.iva and food form a hard 
layer covering the hard palate and it is claimed that 
this mass has been found to build up to such an 
extent that the curvature and set-on of the beak is 
affected. This matting was encountered in a young 
parrot in which early signs of wry-beak were noted 
In some of the more ugly deformities, longitudinal 
grooves and other irregularities developed giving 
the beak at times a fleur-de-lys outline. It is thought 
that some of these may represent a response to dietary 
imbalance. 

There must remain a large number of beak con- 
ditions, mainly the shallowly curved overgrown beaks 
of normal horn quality, which are of hered ‘ary 
origin, influenced in some cases by feeding habits and 
other environmental factors. These conditions are of 
economic importance to breeders in that certain 
strains show a high proportion of such misfits. In 
this survey they were second only to neoplasia in 
numerical importance. 

Treatment remained on the lines of the earlier 
communication, but an attempt at producing ventral 
(palata.) contraction of the upper beak in young birds 
by transverse line cautery is about to be instigated. 


Cere and Nares 

“Brown hypertrophy,” a rather imprecise term, 
which has come to be accepted for the excrescences 
of brown keratino-sebaceous material on the cere, 
was found apparently alone in only 3 birds. In the 
remaining 19 birds some other more serious symp- 
tom or condition relegated these to the “O” column. 
Thus the opinion that a low health state often reflects 
itself in brown cere hypertrophy, much as the muzzle 
of a dog becomes warm and dry or hyperkeratotic in 
certain disease states, is still the favoured explana- 
tion. The condition was not in itself clinically harm- 
ful. The 3 cases of abscess or granuloma of the nares 
are included statistically elsewhere and were treated 
by deep cautery by a heated intramedullary pin 
plunged into the lesion, followed by an oily antibiotic 
cream. None recurred. 
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The Eyes 

Conjunctivitis, Keratitis, Cataract or Blindness were 
seen in 13 birds. Three unaccountable cases of blind- 
ness in budgerigars were not available for histology 
and ophthalmoscopy was beyond consideration with 
orthodox equipment. Kerato-conjunctivitis or cata- 
ract were noted in 2 parrots, 2 pigeons, 2 canaries 
and 4 budgerigars. The former were treated by bland 
ointments, prednisolone cream, and various antibiotic 
preparations. Cataractous cases were not treated and 
all 3 possesed some pupillary light reflexes. 

Sinusitis was not encountered in its epidemic form 
and only 3 cases of the condition were seen. 
Recovery occurred after treatment with topical and 
oral administration of aqueous solutions of oxy- or 
chlortetracycline. 


The Limbs 

Swelling or Gangrene in one canary and 7 budgeri- 
gars was encountered, 4 of which were classified 
under other headings and treated according to their 
aetiology and the remainder were treated as recom- 
mended by Gray (1936). 

Calluses or bumble-foot were found alone in only 
one budgerigar and one zebra finch. Arthritis, gout 
or injury were complicated by calluses in 3 budgeri- 
gars and a canary. 

Arthritis almost exclusively affected the hock, 
metatarso-phalangeal or interphalangeal joints of the 
foot primarily in 15 and secondarily to a perotic con- 
formation or paresis in 4 budger.gars. Treatment con- 
sisted of attempting to promote ankylosis of the joint 
by restraining the leg in its most useful and restful 
position, by means of plaster supports. 

Overgrown or deformed claws. In the earlier publi- 
cation overgrown claws were dismissed as be.ng of 
no consequence. Subsequent observation has led the 
author to believe that this is a mistake. The incidence 
of concurrent and recurrent overgrowth of beak and 
claws may well point to a metabolic mechanism in 
certain cases. Cnemidocoptic infestation, past or 
present, can account for but a few cases of claw 
overgrowth, and lack of wear undoubtedly contri- 
butes appreciably to its incidence. Co-incident digital 
arthritis, paresis and other factors swell the numbers 
in the latter category. It is difficult at times to deter- 
mine whether the overgrown claws have crippled the 
bird or whether the injury, arthritis, ankylosis, 
paresis or tendon contraction has precluded the 
opportunities for wear. Again, it is held that heredity 
is a major factor. 

Non-parasitic Scaly Leg. This condition previously 
reported in canaries, here included 3 budgerigars, a 
parrot and a Java sparrow. In all cases the birds 
were of late, middle or old age and although chronic 
bacterial or other infection cannot be ruled out, no 
significant organisms were isolated and the condition 
is believed to be a senile change. 


C. Systematic and Symptomatic Classification 


The Outer Integument 

Special regions such as the scaled and horny parts 
of the body and the cere have already been discussed. 
Skin lesions have largely been covered in the section 
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on injuries and a classification of cases of dermatitis 
made partly unnecessary, as “Injuries” included self 
trauma, eczema and non-specific dermatoses. It 
would be invidious to speak of dietary, hormonal or 
infectious skin conditions in the light of the present 
primitive state of our knowledge. This leaves the 81 
cases of impaired plumage. In only 5 cases were the 
conditions probably secondary to a more serious 
condition: in 2, the basic condition was French Moult 
and the other 3, various systemic diseases. 


Plumage disorders were arbitrarily divided into 
those where feather plucking and self trauma could 
be said to be a major contributory factor (55), and 
the remainder in wh.ch feather replacement was poor 
or non-existent, or prolonged feather-fall had 
occurred. Such fancier’s terms as “soft moult” and 
“stuck-in-the-moult” are thereby avoided. Amongst 
the combined groups were 5 parrots, 1 pigeon and 7 
canaries. 

The disorders varied from feather-plucking in iso- 
lated patches—the axilla, neck, groin, bastard wing, 
of which some at least were the result of small 
injuries, internal irritation or pain, to complete alo- 
pecia with an occasional wisp of down-like feathers 
along the feather tracts and a few stumpy remiges or 
tail qu-Ils. Continuous ha'f-hearted moults were some- 
times the comp!aint in both psittacine and passerine 
birds. Almost without exception parasitism could be 
ru'ed out, although in 2, dermanyssus was suspected 
and in another newly imported parrot, not included 
in this section, lice were found in considerable 
numbers. 

Of the numerous other aetiologies of plumage 
irregularity, the impression was gathered, as more 
and more cases were treated by alterations in the 
dietary intake, that protein or amino-acid and 
various vitamin and mineral imbalances or deficien- 
cies contributed to these defects in the plumage 
maintenance. Some improvements and a few cases 
of recovery were recorded in about half the cases 
which were treatzd by alterations to the diet. These 
included seed m‘xtures containing 2 parts of mixed 
canary and mi'let seeds with one part of each of 
teazle, Turkish hemp, niger, linseed and hard rape 
seeds fortified with 10 gm. of fresh cod-liver oil and 
20 gm. of a powdered vitamin/mineral supplement 
(whose basis was yeast, liver, and calcium lactate) to, 
each ki'ogramme of the mixture. To a restricted 
ration of the above seed diet were added greenstuff, 
cuttlefish, occasional fruit plus egg, minced, raw or 
cooked meat and occasionally ants’ cocoons, The 
constituents of this diet are substantially the same as 
that given to obese birds, but the total ration was not 
restricted to the same extent. 

Recently an attempt to initiate moult by the ad- 
ministration of powdered thyroid gland (Crew & 
Mirskaia, 1931) 60 to 300 mg. per Kg. of seed mixture 
has led to quite encouraging results in resistant 
cases of impaired plumage. In 2 cases the results 
were quite spectacular—increasing the appetite, 
activity and producing a full moult and full new 
plumage. There remained, however, a hard core of 
some 30 per cent. of birds upon which no treatment 
was Of avail. Some resolved next season, but some 
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developed the habit of self-mutilation which was 
only controlled by a strong Elizabethan collar, and 
some seemed quite happy in a virtually bald state. 
One death occurred in a 3-year-old canary which had 
been bald from a fledgeling and which after numerous 
treatments over several months, did not survive a 
biopsy of the skin under ether anaesthesia. 


Skeletal System 

The one condition of the skeletal system was a 
suspected case of osteogenesis imperfecta in a newly 
imported young parrot. The bending or folding 
“fractures” in one limb together with the thin long 
bone cortices, strongly suggested this condition, 
although the bird did not become available for post- 
mortem examination. 


Digestive System 

Two parrots, a parrotlet, 3 pigeons and one canary 
with the remainder budgerigars, comprised this 
group. Deaths numbered 10 and necropsy was often 
uninformative. The great majority were birds regur- 
gitating or retaining in the crop large quantities of 
serous, mucous, Clear or fawn coloured fluid. These 
numbered 38. Suggested aetiologies included crop 
crosion (Beach, 1960) proventriculitis and thyroid 
hyperplasia with obstruction of the alimentary tract. 
Most birds recovered in a few days following brief 
starvation and then the feeding of fluids and soaked 
seed and various solutions of gentian violet, brilliant 
green, sulphadimidine, or tetracyclines, followed by 
a vitamin fortified diet. 

Liver involvement was met in 3 post-mortem 
examinations of enteritic birds; in | the hepatitis 
took the form of miliary necrotic nodules. Three 
budgerigars showed considerable haemorrhage into 
the lumen of the large or small intestine. Several 
birds with loose droppings died at home and were not 
examined post-mortem. Significant organisms were 
rarely found in birds dead from enteritis, but from 2 
a non-haemolytic FE. coli was isolated from heart 
blood and the gut. It is probable that in other cases 
in which enteritis and malaise were the main symp- 
toms, that a primary lesion may have existed in 
some Other site. Gonadal, hepatic, renal, respiratory 
or alimentary neoplasms or egg peritonitis, nephritis 
and septicaemia may all produce such symptoms. 
One rectal prolapse was seen in a pigeon. 

Gut active sulphanomides, nitrofurazones or broad 
spectrum antibiotics administered orally were of 
some avail in a proportion of cases, but the diagnosis 
and results of treatment leave much to be desired. 
These figures do not include cases of enteritis where 
pressure of a tumour or other definite lesion was 
proved Those cases are classified according to 
causal lesion. 


Respiratory Sysvem 

In this group the iarge number of “O” column 
cases (31) indicates the doubt in classification. In 
some of these. there was a strong evidence of abdo- 
minal neoplasia, central nervous involvement, thyroid 
hyperplasia, or other organic disease and: these were 
scored in the appropriate sections. In others combina- 


THE VETERINARY RECORD 





November l|ith, 1961 Vol. 73 No. 45 
tions of symptoms such as digestive and respiratory 
involvement, made a decision on classification diffi- 
cult and they have been retained in this “O” group 
because of the doubts about the true nature of the 
lesion. 

Four canaries, 9 pigeons and a parrot were among 
the birds with respiratory conditions. From the 
pneumonias of these birds, the following organisms 
were isolated : 2 pleuropneumonia-like organisms, on 
E. coli, a Gram-negative coccus and a Pasteurella, 5 
Salmonellae, 4 of which were in birds in a single 
outbreak, and | Aspergillus. 

Two parrots with trichomoniasis and the tame 
rook with Svmgamus trachealis infestation completed 
the identified pathogens. 

Of the 57 in column “A,” many birds showed no 
response to any drug and in some symptoms were 
probabiy due to pressure from intracoelomic neo- 
plasia or from egg material, peritonitis, septicaemia, 
chronic bacterial or fungal respiratory disease, en- 
larged thyroid, debility or central nervous damage. 
Treatment was empirical and consisted of general! 
nursing advice, warmth, oral drops of tetracyclines 
and a vitamin supplement, followed by a light diet 
with hand feeding if necessary. Five birds possessed 
abnormally enlarged airsacs—generally the  inter- 
clavicular or the subscapular airsacs. They suffered 
no ill effects from the condition which was therefore 
considered to be of little significance. 


The Urinary System 

Two birds on post-mortem examination showed 
nephritis, one of which had an excess of clear ascitic 
fluid. One bird showed stasis of urine in the ureters 
and the remaining birds showed only vague signs of 
urinary disturbance. 


Genital System 

The fact that the gonads are amongst the com- 
monest sites for neoplasia is made plain by the 
section on tumours. Conditions of the genital tract 
apart from neoplasia were confined to the female 
(26). Two birds were pigeons, the remainder were 
budgerigars. Seven were distensions of the oviduct 
with fluid or semi-solid, clear, white or cream- 
coloured material, uncomplicated by toxic or pres- 
sure symptoms but showing some degree of abdo- 
minal distension and malaise. Six birds presented a 
prolapse of the oviduct via the cloaca of which 5 
bore a shelled egg in the prolapse or retained a fully 
formed egg within the abdomen. Removing the egg 
piecemeal with a rolling movement of the forceps to 
decrease its diameter was found to give better recovery 
than anaesthetisation, salpingotomy or salpingec- 
tomy. The poor results of laparotomy were largely 
the result of the delay in calling in professional 
assistance. The remaining cases were peritonitis 
accompanied by one or more of the following find- 
ings :—-egg material free in the abdomen or stasis of 
normal or abnormal eggs in the duct causing the 
rupturing of the oviduct. Post cloacal or ventral 
abdominal distensions, muscle rupture, fatty de- 
generation, granulation or attenuation of the abdo- 
minal musculature were frequent sequelae. Only in 
the most recent cases have bacteriological examina- 
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tions been made of the abdominal fluid, and so far 
one case of E. coli infection has been found. Egg 
peritonitis is always serious and because of associated 
adhesions and muscular rupture, abdominal irriga- 
tion did not flush out the degenerative pabulum as 
one would wish, and so did not appreciably check 
the advance of toxaemia. Extirpation of the oviduct 
and/or ovary did not often lead to recovery, but did 
so in cases of imtact, distended oviducts without 
peritonitis. Such cases were reasonably good opera- 
tive risks and any remaining ovarian tissue was sup- 
pressed in activity by the operation, both immed- 
lately after and as a long-term result. 

Differential diagnosis in this group of conditions 
was only reliable after exploratory laparotomy in 
most cases. 


Cardiovascular System 

One 90-year-old cockatoo, a parrot and 10 bud- 
gerigars comprised this group. They were chosen on 
account of clinical symptoms:—fainting “‘fits,” 
trembling, inco-ordinated or dyspnoeic bouts foi- 
lowed by complete return to normal activity, extreme 
tachycardia or bradycardia, or sudden death. Seven 
were available for necropsy and findings ranged from 
dilatation or rupture of the great vessels or chambers 
of the heart, advanced fatty degeneration of the 
myocardium, to hydropericardium, atheroma and 
thrombosis. The post-mortem report on the cockatoo 
is worthy of full reproduction here. “The lungs were 
very congested, the heart was dilated and all the great 
vessels were ossified. The myocardium was becoming 
fibrotic and the intestines were congested and dilated. 
The kidneys were speckled with white crystals which 
were probably urates and the glomeruli and tubules 
showed senile degenerative lesions. Death appears to 
have been due to heart failure.” 


The remaining cases showed similar symptoms and 
either improved on a special high protein and vita- 
min diet rich in alpha-tocopherol or did not return 
for a check-up. This small group does not take 
account of the numerous cases which showed signs 
of involvement of other systems of the body. Several 
birds with thyroid hyperplasia and numerous obese 
birds showed evidence of defective filling of the 
auricles with compensatory myocardial hypertrophy 
or fatty degeneration of the myocardium. It is certain 
that other groups contain birds with cardiovascular 
disturbance, masked in life by the more obvious, 
although possibly secondary, respiratory, digestive or 
nervous system involvement. 


Nervous System 

Attempts at classification of nervous syndromes 
are fraught with pitfalls in the better known mam- 
mals. It is so much more difficult in the less under- 
stood cage birds, yet the great variety of symptoms 
in 122 birds demands such an attempt. 

Symptoms have been torticollis, opisthotonus, 
tremor, convulsions, ataxia, inco-ordination, dis- 
orientation, mental aberration, flaccid and spastic 
leg paralysis, spastic wing and chorea. In the remain- 
ing small group, symptoms were beyond description. 
Blindness is described elsewhere. By far the largest 
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group involved leg paresis (52) in which 3 were 
canaries. In only 6 of these was the symptom con- 
sidered to be secondary or the aetiology proven. 
Spastic or clenched foot or feet in 12 birds, inco- 
ordination or disorientation in 12, and ataxia in 11, 
were the most obvious nervous manifestations. The 
picture was so confused in several that polyneuritis 
was the term preferred to describe 10 of them. 

It must be remembered that when aetiology was 
known, e.g. neoplasia of gonads, kidney, spine, orbit, 
cranium, etc., the classification will be found under 
these heads. Similarly opisthotonic or dyspnoeic cases 
with symptoms of central nervous system involvement 
were occasionally found to result from hypoxia 
caused by a hypertrophic thyroid gland and they 
have been allotted to that section. Many of the cases 
which improved or resolved upon administration of 
a multi-vitamin supplement and an easily digestible 
source of essential amino-acids were believed to be 
chronic states of dietary imbalance but could not be 
further investigated. Pigeons, exhausted after injury, 
Starvation or distance racing, were often found to 
improve quite spectacularly after treatment with 
cyanocobalamin (Vit. B.12, 20-100 »mg.) given intra- 
muscularly. Parenteral solutions or elixirs of vitamins 
of the B group, vitamin E and Ca*+* were of most 
avail in budgerigars, but only some 40 per cent. 
showed an unequivocal response within 10 days of 
starting treatment. In others evidence of metabolic 
disturbance was found, but it was not known to what 
extent the implicit neurogenic disturbances were de- 
generative or functional, or whether hormonal or 
dietary factors were involved. Additionally hypoxia 
from circulatory or respiratory disturbances were 
suspected in several birds. 

It is probable that a proportion at least of the cases 
which did not respond were neoplastic or circulatory 
in origin, and from the symptoms found in birds with 
gross thyroid hyperplasia, several of the remaining 
C.N.S. manifestations could be attributed to this 
condition. Cerebral and cerebellar congestion were 
the only findings in 3 cases. 


Unclassified 

In this group symptoms ranged from negligible 
malaise or listlessness, to severe but puzzling symp- 
toms seemingly unrelated to one another, and sudden 
death. In the last category, 6 birds yielded inconclu- 
sive post-mortem findings. The remainder did not 
return for further observation or treatment. No 
diagnosis was made in the bulk of this group. 

Of the miscellaneous diagnoses of interest mainly 
made at autopsy were the following:—contracted 
flexor tendons in the legs, perosis, electrocution, vari- 
cose veins in the leg of a canary, heat stroke, emacia- 
tion and debility of unknown origin, herniated air- 
sacs, dilated atonic intestines containing blood clot, 
and kinked tail. Several of these are included in the 
section dealing with the region or system involved. 


Conclusion 


The 1,236 conditions together with the 463 from 
the 1958 survey give a picture of disease conditions 
of cage and other pet birds which is probably fairly 
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representative of that seen by the majority of small- 
animal practitioners. Differences no doubt will be 
found where members are asked to treat birds of 
breeders, fanciers and dealers. Here the accent may 
be shifted to reproductive, pediatric and epizootic 
diseases with, in some cases, problems arising from 
unwise management, considerable deficiency and 
metabolic disorders. Here, because of the numbers 
involved in each outbreak, a better understanding of 
aetiology and epizootology may be reached on 
account of the possibility of fuller laboratory 
examinations of the worst affected birds. 

It is interesting that Frost (1961) experiences a 
broadly similar disease picture in his survey to that 
of the author. Major differences in figures for nervous 
conditions, beak and claw abnormalitities, wounds, 
cnem.docoptic infestation, fractures and obesity may 
be accounted for by different classifications and 
criteria of selection as well as local incidence differ- 
ences. The author would agree with Frost that adi- 
posity, lipoma formation and dysplasia of the thyroid 
gland are among the most important disease condi- 
tions, although evidence of thyrotoxicosis itself was 
seldom apparent in the present analysis. Numerically, 
fractures, neoplasia, defective beak growth, acarine 
infestation, plumage and nervous disorders assume 
considerable significance. The last 2 groups, together 
with other systemic classifications from the point of 
view of diagnosis still leave much to be desired, but 
as our knowledge of these birds increases, so will 
the figures undoubtedly dwindle in favour of more 
precise classification and specific treatment. 
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The Speaker’s Introduction 

The Chairman, Mr. R. H. Axworthy, said that Mr. Leslie 
Arnall was Lecturer in Veterinary Medicine at the 
University of Liverpool. His paper was devoted to a 
survey of 34 years’ work on cases brought in for clinical 
examination and treatment at the University and at the 
Field Station. 

His Grace the Duke of Norfolk, in his opening address, 
had paid tribute to the diversity of knowledge of veterinary 
surgeons, particularly making reference to the diversity of 
the size of the animals that the veterinary surgeon had to 
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deal with. Mr. Arnall’s paper exemplified that diversity of 
knowledge. Tribute should be paid to people like Mr. 
Arnall, who had to diagnose sickness and ailments in such 
very small creatures. He then called on Mr. Arnall to 
present his paper. 

Mr. L. Arnall said he was gratified to have been asked a 
second year in succession to speak about disease conditions 
of the still increasing cagebird population. From being a 
Cinderella among interests in the profession, these sinali 
species, in the space of a few years, had become accepted 
as a numerical force of potential patients seriously to be 
contended with: indeed, he had even known some staunch 
purely large animal practitioners, who previously con- 
sidered anything smaller than a sheep as infra dignitatem, 
to admit that they had treated and even operated on budge- 
rigars. Various new editions of books on veterinary medi- 
cine and a veterinary encyclopaedia were including sections 
on diseases of those birds and their treatment. Several 
* hobpyists ” books, as they were called in the United States 
of America, had been produced, which included similar 
sections, detailed enough to be of some use to veterinary 
surgeons as w.‘l as fanciers. 

Knowledge of disease conditions had undoubtedly 
increased, yet great gaps in their knowledge remained and 
many would no doubt continue to remain for many years 
to come. Understanding of the physiology of birds had 
been widened by the writings of zoologists, physiologists 
and naturalists in the various journals such as “Ibis” and 
*Nuture.” Text-books by Sturkiz and, more recently, Mar- 
shall of Australia, on their biology and physiology were 
helping to push the frontiers of understanding forward 
It was only by a better understanding of these subjects that 
practitioners could hope to solve the numerous puzzling 
conditions which came to light in increasing numbers to 
tax their powers of diagnosis. 

There was another important group of workers which 
must not be forgotten, and which was carrying out basic 
research into the dictary requirements for health and 
disease, namely, Massey, Sellwood and Bice, and those who, 
like Dr. Taylor of Reading, had investigated thoroughly the 
dietary aspect of French moult in connexion with the 
British Cagebird Society. 

How could the profession improve its diagnosis, under- 
standing of actiology and methods of treatment” The 
physiologists were supplying the answers to the numerous 
questions of differing functions of birds and mammals. 
Much of that work had been carried out in Britain and 
abroad on domestic poultry, but more recently, compara- 
tive studies had also been made dealing with smaller crea- 
tures such as budgerigars, canaries and pigeons, notably in 
America, Australia and, he believed, Spain, although he 
had not been able so far to obtain any references from 
the last-mentioned country. 

The establishment of what was normal health for each 
species was of the utmost importance before departures 
from that state could be assessed. Domestication itself 
produced its own departures which could be described as 
“within the normal range.” A closely caged bird was in a 
much more sluggish state of health than its counterpart 
in an aviary flight and a racing pigeon was more akin to 
the racehorse or greyhound, while a finch sank to the 
metabolic state of a lapdog in the inactivity of a cage. 

Firstly, a more precise and fuller method of examina- 
tion of birds was essential before diagnoses could be im- 
proved. An accurate interpretation could then be made 
from a combination of visual examinations from a distance 
and at close quarters, plus ausculations and tactile methods 
for assessing the nature of the lesions. 

Any clinician of experience, in many instances when he 
first saw a sick animal of a species with which he was 
familiar, could often feel an immediate instinct regarding 
what was liable to be wrong with that animal. That was 
not to say he jumped to a conclusion and proceeded to 
rationalise his hunch. Rather, it indicated a blending of 
scientific training, experience and perhaps some of that 
elusive intuitive quality, namely, the art of veterinary 
science, which had fallen somewhat as a quality into dis- 
repute with the advance of science. His clinical impression 
taken in at a glance made groups of probabilities, possi- 





in 


Ot 
cal 


Su 


hel 


tre 
On 
ful 
Vit; 
in 

eff 





ich 


ral 
tes 
lar 
ury 
dy 
nd 
ars 
ad 


sts 


At 


sic 


10, 


he 


er- 
he 


7c. 


he 


ng 





[HB VETERINARY RECORD November IIth, 1961 


bilities and improbabilities without his consciously naming 
them to himself. With cagebirds, veterinary practitioners 
had not reached the stage of sensing in that way the type 
of disease in those species sufficiently to make a reasonably 
accurate hazard as to what might be even the broad group 
of conditions from which the animal was suffering. 

There were no short cuts: one was still very much in 
the student stage and had to be slow and methodical in 
examinations, constantly re-assessing the criteria. Often 
practitioners had not the diagnostic means at their disposal 
to narrow down the field to any extent and could not, in 
many cases, by clinical and simple laboratory examina- 
tions, make, confirm or refute a diagnosis. 

What means of examining the bodily functions of those 
patients were available at present? General activity and 
flight could not be safely tested for fear of either losing 
the bird or of its becoming damaged in flight about the 
room or whilst catching it. Its bearing and posture prob- 
ably could show something, but how many could tell of at 
least one bird which was treated for malaise of unknown 
origin and which had died within 24 hours after leaving 
the surgery, or even within 5 minutes? Mucosal inflam- 
mations were extremely diflicult to determine. Appetite 
and fluid intake reports were usually unreliable due to 
spillage and the washing habits of most birds. Palpation 
of the body cavities was unsatisfactory on account of the 
protecting arm-like pubes and bony structure which pre- 
cluded deep investigation. Examination of droppings, 
especially when abnormal, did little to establish whether 
renal or alimentary function or both tracts were involved. 
Additionally, the pain threshold appeared to be higher than 
in mammals except in specialised parts of the body. 

On the credit side direct auscultation of the thorax was 
often informative of the state of the circulatory and respira- 
tory systems. Digital pressure on an abnormal crop would 
often yield a sample of its contents for examination. The 
absence or changed quality of the voice could give an 
indication of general health and lesions causing pressure. 
Corneal, palpebral, cere and pedal reflexes were of use in 
the estimation of afferent nervous system involvement, and 
behaviour in the cage gave a fair picture of motor function. 
judament, muscle tone and vision. A bird which closed 
its eyes in its cage when on veterinary premises was gene- 
rally a really sick bird and should be handled with great 
discretion and prior warning to the owner that anything 
might happen. A feature of cagebird diseases which might 
make for definite diagnosis if not for prognosis was the 
advanced state of disease by the time the practitioner was 
consulted. 

Added to the examples, the general appearance and 
bodily condition of the bird could often suggest troubles 
which at the time or subsequently would assail it. An 
obviously obese bird might be expected to show respiratory 
embarrassment, a flabby heart, digestive upsets, abdominal 
distension and rupture. Obliquely, it might herald repro- 
ductive dysfunction or permit head injuries if the bird 
was allowed to fly about the house when kinetic energy 
might exceed its braking powers. A bird with a pendulous 
abdomen micht indicate tumours, cysts, rupture, peritonitis 
or over-breeding and non-breeding sequelae. Opisthotonus, 
with the bird sitting on the perch with eyes closed, might 
suggest direct brain damage from, for example, a crash 
landing, jamming of the head in the cage door or behind 
furniture, a cranial or spinal tumour, an avitaminosis or, 
increasingly probable nowadays, hypoxia from pressure of 
a hypertrophic thyroid gland on the heart of trachea 
Other syndromes were not so helpful. In that category 
came the weak bird, the thin bird, the depressed bird, the 
“chesty” and the lame or paretic bird, which together form 
such a large part of the clientéle. Here one often felt 
helpless and was so empirical in one’s treatment. One was 
also apt to become complacent when a particular line of 
treatment seemed to improve the undiagnosed condition 
One was prone to forget that nature herself was a wondcr- 
ful healer and made claims for this or that antibiotic or 
vilamin panacea. It was only sudden death following on o1 
in spite of treatment which occasionally exerted a salutary 
effect and initiated a reappraisal of methods of diagnosis 

If the normal range of body temperature, of heart rate 
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and respiratory rate were known, acute and chronic infec 
tions could better be differentiated from metabolic and 
traumatic conditions. A miniature thermometer was desir- 
able and a pyrometer type was available but was designed 
for multiple experimental use. So far, it was too expensive 
for general clinical use. A permanent time expanded 
means of recording or even merely counting heart and 
lung sounds for auditory or visual presentation would 
greatly enhance understanding of those systems of the body. 
It was possible, with a deal of patience and practice, to 
count these rates in 4’s, 5’s or 6’s, bul it was not very 
satisfactory. The quality of the heart-beat would remain 
an unknown quantity until such a recording method was 
available. When the respiratory or heart rate was slowed 
down five-fold, the pitch was so low that it was almost 
indiscernible by the human ear. 

Even the various clicking and wheezing respiratory 
sounds emanating from both ailing and apparently healthy 
birds’ chests, so frequently impossible to interpret, would 
be far more illuminating on a slow-motion playback. Ii 
would determine how much was normal or exaggerated 
physiological sound, such as the flattening and insufflation 
of the airsacs, passive flutter of the syringial folds or the 
like, and how much was due to oedema or exudate. It 
might then be possible to differentiate oedema and conges- 
tion of the lung of cardiac origin from aspergillosis and 
other chronic pneumonias, and allirm or dispel the term 
“asthma ” from veterinary usage in cagebirds. 

Personal experience and practice was necessary to train 
the ears, eyes and fingers to appreciate the finer distinctions 
of clinical signs available with cagebirds as with other 
animal species and man. Time spent in that way was 
rewarding. The process was more rapid and valuable if 
every dead or destroyed bird available was necropsied, to 
correlate findings with ante-mortem clinical findings. Par- 
ticularly should no unexpected death pass unexamined. 

He hoped that his random thoughts would serve as a 
stimulus to lively comment and expression of ideas and 
that members present might have found something new 
or of interest somewhere in the paper. 


The Opener 

The Chairman thanked Mr. Arnall for his interesting 
introduction and called on Mr. Oliver Graham-Jones to 
open the discussion. Mr. Graham-Jones had come at con- 
siderable personal inconvenience and in a great hurry, 
without even a cup of coffee and no breakfast. 

Mr. Graham-Jones needed no introduction; he was 
Veterinary Officer to the Zoological Society of London. 
There was no one more fit to open the discussion and the 
Zoo had a very wide variety of birds, some of which lived 
in cages and others in aviaries, but they were all the sub- 
jects of the paper. 

Mr. Oliver Graham-Jones said that it was a great honour 
and compliment to be asked to open the discussion on 
Mr. Arnall’s paper for the second year in succession and 
he wondered whether it was too much to hope that Mr 
Arnall and himself would complete their hat-trick at Scar- 
borough. He had already complained that opening to Mr 
Arnall became less and less of a pleasure and more and 
more of a nightmare because Mr. A’rnall had said it all 
by the time the opener got to his feet. 

It was his duty to offer the thanks and congratulations 
of the audience for a magnificent and elegant survey o1 
1.236 cases of widely differing conditions seen in over 
1.000 cage and other pet birds. It had been his privilege 
on a previous occasion to act as opener to a congress paper 
of Arnall’s. They had come to expect from Arnall work 
of the highest order. It was also known that he did not 
limit his activities to the cagebird and had published a 
variety of other papers on other matters. He had come to 
the forefront of a small band of workers who had fostered 
the interest of the veterinary profession in the problems 
besetting the recognition, diagnosis and treatment of medi- 
cal and surgical conditions of the cagebird. In recognising 
that Arnall had surely taken the lead in that field, he con- 
soled himself that he was among the first to stimulate the 
interest of the profession in the medical attention required 
by non-domesticated animals. He had had the temerity 
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to publish papers (Graham-Jones, 1953; 1954; 1956; 1957; 
1958; 1959; 1960 and 1961) dealing with the subject and 
had done so more from the point of view of stimulating 
interest than any endeavour to educate. There were now 
several people who were actively engaged in investigation of 
those conditions in the non-domesticated animal which pre- 
viously either went unrecognised or were avoided. Papers 
had been published by such workers as Beach (1958; 1960 
and 1961), Churchill, Frost (1961) and Keymer (1958; 1959 
and 1960). Perhaps the most famous pioneer in that sphere 
was the late Henry Gray (1936). He was confident that 
Gray, if he were alive. would join with him and the others 
he had mentioned in acknowledging with gratitude the 
leadership that Arnall now showed in his specialised field. 
He must be urged to continue his work and, even more 
important, to continue to report on it. The profession 
had much to learn from him. 

Referring to the paper itself, he said that out of 1,008 
birds examined by Arnall and his co-workers, it was found 
that 854, or approximately 85 per cent., were budgerigars. 
The other 15 per cent. were made up of canaries, pigeons, 
parrots, parakeets and other less well-known patients. Thus 
it seemed that the budgerigar had become of great signifi- 
cance to the veterinary profession. 

One of the many things that must be admired in Arnall’s 
paper was his meritorious attempt at classifying disease 
according to aetiology, and subdividing such a classifica- 
tion into 2 groups, the first to be called “A,” as_ being 
the salient condition, and the less salient condition as 

“O. It would be well for other workers to consider 
whether they were not prepared to accept that system for 
classifying their own findings. 

In discussing injuries, Arnall stated that “oxy- or chlor- 
tetracycline was administered orally.” It was most impor- 
tant that the dosage rate he recommended should be known 
and how Mr. Arnall suggested the drug be administered 
in such a way that the appropriate dosage was consumed 
by the bird. In his opinion, the administration of drugs 
either in the drinking water or sprinkled on the seed was 
completely haphazard and empirical. He had encouraged 
the production of canariensis seed accurately premedicated 
in the germ with a variety of specific drugs including anti- 
biotics so that whether the bird was a dehusking bird or 
not, the germ would contain an exact amount of drug per 
g. of seed. In that way, and accepting the fact that a 
budgerigar would eat an average of 6g. of seed per day, it 
was not unreasonable to expect that lg. of seed, containing 
in the kernels the required amount of medicament, would 
be consumed. He felt most strongly that that was the only 
logical and scientific approach to the accurate oral medi- 
cation of small seed-eating birds. 

With regard to the repair of fractures, he agreed that 
zine oxide plaster was satisfactory in some cases; it should 
be recognised, however, that some of the larger birds de- 
manded surgical procedures including intramedullary pin- 
ning, and the problem that the small limbs presented in the 
introduction of a pin could frequently be solved by using 
either a hypodermic needle as a pin, or a small length of 
suitable calibre of Kirschner wire prepared for the pur- 
pose. Those who had seen the scientific exhibition would 
have noticed that, in his own display, he illustrated such 
an intramedullary pinning of a parrot’s leg, using a tech- 
nique devised by his hospital superintendent, Mr. A. T. 
Wilson: it was now known to them as the Wilson tech- 
nique, using the Wilson pin. 

In discussing tumours, Arnall presented a most interesting 
table from which it could be seen that one-third of alli 
tumours found were lipomata. A further one-third was 
made up of special and unclassified tumours, leaving the 
final third to be divided among the other classical types 
of tumour. The incidence of carcinomata, 17 out of 186, 
was most interesting and, to him, somewhat surprising. 
Perhaps Mr. Arnall could elaborate a little on the age 
incidence with regard to tumour formation because it would 
seem logical to suppose that in animals so comparatively 
short-lived as cagebirds—for at the age of 8 years a bird 
was aged—serious tumour formation of the malignant 
variety would presumably occur only in the older bird. 

The paragraph discussing thyroid hyperplasia or dys- 
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plasia was most interesting and formative. Everyone recog- 
nised “squeakers”’, those fluffed up budgerigars that sat 
miserably on their perches with their eyes half shut squeak- 
ing as they inspired or expired. In his experience, those 
birds were usually obese, and their attacks, previously col- 
lectively described as “asthma’’, sometimes were repetitive 
and not constant. Arnall would excuse him for repeating 
his request for dosage; Arnall quoted iodine and thyroid 
gland as having been added to dietary supplements for sus- 
pected cases, and did not say what the dosage rate was, 
nor how the medicaments were accepted and whether he 
was Satisfied that the prescribed dose was in fact eaten. 

He thought that perhaps obesity, included by Arnall 
under “metabolic conditions,” ought to be mentioned in 
the paragraph on thyroid dysplasia, because it was concciv- 
able that the obese bird was one whose thyroid had ceased 
to function. There again, under obesity, it was seen that a 
strict regime of dieting consisting basically of high pro- 
tein seed ration given at the rate of one level teaspoonful 
2 or 3 times a day for about 10 days in the first instance, 
was found to be very successful. Arnall would forgive 
him for criticising that statement which did not fit in with 
the accuracy of the fact of the rest of the paper. What 
was a high protein seed? Would he give its analysis and 
compare it with the analysis of a normal protein seed? 
Under section “C,” the author discussed a fortified seed 
and mentioned the impression that protein or amino-acid 
and various vitamin and mineral imbalances or deficiencies 
contributed to defects in plumage maintenance. Some work 
had been done to establish what normal requirements were, 
but it was his strong feeling that insufficient work had been 
done so far for it to be known how dietary intake should 
be altered on a logical basis. 

He noted that, under section “C,” Arnall mentioned 
work done by Crew and Mirskaia (1931) where 60 to 30 
mg. of powdered thyroid gland per kg. of seed mixture led 
to encouraging results in the resistant cases of impaired 
plumage. Many workers had recognised the function of 
the thyroid gland in feathering, but no one so far had 
established the exact dosage required to improve the clinical 
condition; in his opinion, the work of Crew and Mir- 
skaia did nothing to establish that, since there was no 
proof of the amount of the powdered thyroid gland eaten 
by individual birds. 

He had recently been involved in the rather frustrating 
investigation of the literature. The Curator of Birds at 
the London Zoo had challenged him to improve the 
feathering of certain birds on exhibition by giving them 
thyroid and referred him to a variety of authorities who 
discussed it. He had got the reference books out and 
checked them back very carefully, each book giving, in 
turn, reference to other books; other books, in turn, giving 
reference to further books. He finally tracked down the 
original reference in 1893—“‘if the birds shed their feathers, 
give them thyroid.” That had been translated through the 
generations into modern scientific work but it had no 
indication of dosage at all. 

Everyone had to be most cautious when dietary defects 
were discussed; it was realised that insufficient was known 
of the normal really to recognise the effects of deficiencies. 
Certainly it was hazardous to refer to “possible deficiency 
stage, leading to the production of French moult.” He 
felt content that the author knew that. 

The paragraph dealing with infections was excellent and 
should be carefully read by everyone. Certainly it was 
found in London that Escherichia coli and similar infec- 
tions of the gut were very common. Always, as a routine, 
laboratory examinations of faecal material from all out 
patients were conducted. 

The whole of section “B” on Regional Disease was 
immaculate and a lesson to everyone in authorship. There 
were one or two small points he wished to make. Sinusitis 
in parrots where subsequent inspissation of pus in the orbit 
could extrude subcutaneously around the eye was best 
treated surgically: topical treatment would have no effect 
(This was illustrated on slides.) 

Further slides were shown illustrating the “Wilson” box. 
which was of plastic and cost 2/6 from Woolworths, into 
which a bird might be put and a variety of gases intro- 
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duced without any handling of the bird at all. He had 
found that gas anaesthesia of birds with the minimum of 
handling followed by open face mask anaesthesia was as 
satisfactory, and probably more satisfactory than any of 
the thiopentone or pentobarbitone type of anaesthetic. There 
was a bulb heating element in the box. Warm air was 
circulated round the box and did not create a hot spot 
on which the bird sat or lay post-operatively, which couid 
be dangerous to the patient. There were intake pipes for 
gases and a thermostatic switch. 

Arthritis in canaries and budgerigars responded very well 
to physiotherapy under anaesthesia provided the lesions 
were not too gross. Mobility could frequently be restored 
to a leg that had become temporarily immobile. Great 
caution had to be exercised that accidental fracture did not 
occur. 

In discussing the digestive system, Arnall described the 
regurgitation of serous or mucous fluid that everyone had 
seen. He thought it should be remembered that some- 
times that syndrome was the outward expression of appa- 
rent over-sexuality and attempts to feed non-existent young, 
or a mate. 

In the discussion on the respiratory system, only one 
case of aspergillus was noted. Many of the clinical asth- 
matic parrots that had bouts of illness might well be 
aspergillotic, and veterinary surgeons should be encouraged 
to seek laboratory assistance in more accurate diagnosis. 

Under “ Cardiovascular System,” one admired the author's 
sense of humour in quceting the post-mortem report on a 
cockatoo who enjoyed such a disastrous set of organs; the 
modest timidity of the pathologist in stating that death 
appeared to have been due to heart failure was laudable. 
The skill of the author had to be recognised when, in the 
paragraph headed “Nervous System,” he differentiated 
between the symptoms of torticollis, opisthotonus, tremor, 
convulsion, ataxia, inco-ordination, disorientation, mental 
aberation, flaccid and spastic leg paralysis, spastic wing, 
and chorea; it was gratifying to notice that even the spe- 
cialist with the versatility of Arnall found a small group 
whose symptoms were beyond description. One was 
tempted to say that perhaps they were even beyond belief! 
Nonetheless, it was encouraging to recognise that those 
clinical signs could be seen in cagebirds. 

What a wealth of information there was in Arnall’s 
latest paper. One recognised immediately the patience of 
a skilled observer and the authority of a well-established 
expert. Was it too much to hope that the author be en- 
couraged to write his own text-book from his findings so 
that everyone could have it as a bench book in his surgery? 
Surely that had to come. 

In 1953 he himself had published a short article in which 
he stated that a course of lectures on the veterinary atten- 
tion of non-domesticated animals in college curricula was 
necessary. As far as he was aware, none of the teaching 
schools in Great Britain today gave any academic informa- 
tion on the subject as a series of lectures to students. It 
might be that some of the clinical departments were paying 
more attention to the exotic pet but the overall picture, 
he suggested, of apathy on the part of the teaching schools 
to that vital subject remained much the same as ever. If 
he was mistaken, he apologised. In a recent survey, the 
accuracy of which was not in doubt, the 3 main pets were 
defined as cats, budgerigars and dogs, and the survey indi- 
cated that an average of 1.4 cats per cat-owning household 
were found, compared with 1.3 budgerigars and 1.1 dogs. 
The significance of the cagebird population was self-evident 
in that many people own more than one budgerigar. In 
the South of England, for instance, 18 per cent. of budge- 
rigar owners kept 2 or more birds. In more practical 
figures, perhaps, out of 7,863 households examined in 
March to April 1961, 1,682 had a budgerigar or budgerigars, 
1.678 had a dog or dogs, and 1,556 had a cat or cats; other 
pets owned included goldfish, rabbits, tortoises, canaries, 
hamsters, guinea-pigs, mice, pigeons, parrots, tropical fish, 
etc. On the basis of the survey, it might be estimated that 
there were at least 6 million budgerigars kept as pets in 
this country. It was of paramount importance that the 
profession realised the significance of those figures and 
recognised the necessity of providing veterinary attention 
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to pets other than the dog and the cat. The teaching 
schools had to accommodate accordingly. Everyone was 
aware of the problems which arose within the profession 
when the significance of the dog and cat was disregarded 
at the turn of the century. Some believed that the apathy 
exhibited by the profession at that time over the treatment 
of domestic pets drove the pet-owning public to seek theii 
advice from unqualified people. Much the same was now 
happening with regard to advice sought by the owners of 
the exotic and non-domesticated pets. Many people were 
ceasing to own dogs and cats because of restrictions placed 
upon them by housing authorities and such people were 
turning to the exotic animal for a pet. 

In conclusion, he drew attention to the fact that the pro- 
fession owed much to pioneers in various disciplines who 
had from time to time given the profession a lead to be 
followed to the benefit of all. Such pioneers had proved 
to be the salvation of the profession, and if it appeared 
to some that the teaching schools could do more than they 
did, the profession must count its blessings and recognise 
the contribution of such workers as Arnall, who brought 
credit not only upon himself, but upon the Faculty where 
he worked and upon the profession as a whole. 
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G ? 


The Chairman said that it was the natural expectation 
of everyone that Mr. Graham-Jones would be a most 
stimulating opener and on one had been disappointed 


The General Discussion 


Miss V. Alderson (Linco!n) referred to the difficulty of 
dosing budgerigars. She had received a hint from some- 
one who had had difficulty in giving oxytetracycline in 
seed. The budgerigar ate grass very well. The grass was 
wetted slightly and dipped in a dose of oxytetracycline 
which stuck to the grass well. The bird ate it and got 
better. 


She asked if Mr. Arnall could suggest a method of 
holding budgerigars for examination which did not involve 
a lot of handling. Birds seemed frightened of a stranger 
Was there any small casing tube as used with chinchillas. 
which could be used in handling budgerigars? 

Could Mr. Graham-Jones explain how he cleared the 
site for the operation and how much bleeding there was 
from the removal of the feathers? Did he simply pluck? 
What was a good temperature for birds recovering from 
sickness? She believed that it was a good thing for them 
to be in a higher temperature initially. She asked if infor- 
mation could not be obtained from physiology departments 
handling sometimes exotic animals and small rodents? 
She had the impression that a lot of surgery was done 
there and that there was information on feeding which 
perhaps could become available to the veterinary 
profession. 


Mr. M. J. R. Stockman (Barnet) referred to the anaes- 
thetic apparatus shown on slides by Mr. Graham-Jones. 
Could he give more information on the continuation of 
anaesthesia once the anaesthetic state had been achieved? 
Mr. Graham-Jones had spoken about a face mask: what 
size was the face mask and what did it look like and how 
was it used? What sort of flow rate was needed? 

Mr. P. Y. Stead (Whitby) asked for information on the 
relative merits of the available anaesthetic gases in avian 
anaesthesia. 

Professor D. L. Hughes (Liverpool) said that Mr. Arnall 
had given a splendid paper based on the examination of 
over 1,000 birds and Mr. Graham-Jones had talked at 
length with great authority from his vast experience. He 
himself was going to talk about one budgerigar, which was 
his sole clinical experience of cagebirds. It had been an 
interesting case. It was his own bird and was under close 
observation. The bird was active and talkative and of 
about 14 months of age. Six weeks ago. the first symptom 
had been loss of voice. The bird had had quite a reper- 
toire, but became less and less talkative and a little less 
active. His wife assured him, although he was unable to 
detect it, that there was a very slight loss in colour of 
plumage. The bird’s appetite, despite the recognised draw- 
backs of assessing it, remained good to the end and its 
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drinking was about normal. It became more lethargic 
It had some complication with its urinary and faecal drop- 
pings. They were formed but it had difficulty in express- 
ing them. There seemed to be strands of mucus which 
would hang in a sort of sausage-shaped manner. They 
were examined microscopically. They contained sheet 
squamous epithelium and examination suggested that 
was from the urino-genital tract and not the lower ali- 
mentary tract. Bacteriological examination was not help- 
ful, as it is so often the case. The bird remained much 
like that until 24 hours before death. Then it went down 
quite quickly. It had not lost any flesh but there was the 
peculiar shrinking in size that birds seemed to get about 
24 hours before they died. On post-mortem examination 
his liver was found to be almost completely replaced by 
what looked like neoplastic tissue. There did not seem 
to have been involvement of any other system although 
the histology was not yet complete. (Subsequent histo- 
logical examination of the liver revealed an extensive 
fibrosis with bile duct proliferation, so the condition was 
a cirrhosis of the liver of unknown origin.) 

The Chairman asked whether the snerkers had hy 
any experience of examining the Indian Hill Mynah, which 
was a bird now coming into this country in ever-increasing 
numbers. Were it not for the very high cost of them, 
there would be even more than there were now. It was 
within his knowledge that one dealer, who had sought his 
assistance, was importing them in batches of several hun- 
dred at a time. He had reason to believe that the condi- 
tions under which the birds were exported were far from 
good, and that large numbers were dying in transit. He 
was a little alarmed by the situation. 


The Replies 


Mr. Graham-Jones, replying, said that Miss Alderson’s 
contribution, with regard to putting oxytetracycline on 
grass, was useful, but did not overcome the problem of 
knowing how much the bird was taking or whether it was 
getting a therapeutic dose. The threshold between life 
and death of the birds was such that accuracy must be con- 
centrated on the whole time. 

Miss Alderson said that the grass was given in the 
amount that the owners knew would be eaten by the bird, 
so it actually got the whole dose. 

Mr. Graham-Jones said he accepted the remark but dis 
puted it. 


On the question of clearing the site, the answer was 
plucking. but he never plucked a conscious bird. He always 
waited until it was unconscious. 


With regard to the temperature of the recovery cage, he 
had previously been under the impression that it was desir- 
able to keep the temperature in the 80's. He had found that 
that was not the case and that in fact the ——— of post- 
operative recoveries should be kent betwe 79° F. and 
£9° F., but rather more towards 70° F. than "80 ! 

He supported the request that physiology departments 
should release information from time to time. In fact 
they did, and a lot of information was already recorded in 
a variety of manuals. 


With regard to continuation anaesthesia, it depended on 
the size of the bird how it was dealt with. If the bird 
was small, like a budgerigar, he used either the end of | 
elephant tubing direct or the metal adaptor. There was a 
snag with the metal adaptor; if a budgerigar had a lon: 
upper beak, it was inclined to get stuck in the respirator) 
valve and one’s last state was worse than one’s first. H 
used a metal respiratory valve collar so as not to over! 
inflate the bird. Quite a gas-tight seal could be obtained 
If the gas was run too fast using elephant tubing, there 
was danger of over-inflation. 


With regard to flow rate, he used halothane for quick 
induction to stop fluttering and struggling. After that. he 
went on the on/off technique. He did not try to maintain 
them constantly in a face mask. He used a certain amoun 
of the art he referred to, rather than science, running at 
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slow flow rate of 1 1. of oxygen. Halothane seemed to him 
to be exceptionally safe. He had used ether and did not 
like it so well. Nitrous oxide he had found disastrous, and 
did not use chloroform at all. 

He had been very interested to hear Professor Hughes 
unfold the accurate clinical history of the case of the 
budgerigar. The accurate description given of the diffi- 
culty the budgerigar had in passing a motion had remained 
in his mind. It had often been seen that the motion itself 
in such cases was quite normal and the difficulty in pass- 
ing it was associated perhaps with an early testicular 
tumour in a male bird with associated intra-abdominal 
pressure. The liver condition was therefore interesting. 

He had little information about the conditions under 
which Mynah birds were imported. They were very popular 
nowadays. Their chief virtue was their magnificent “wolf 
whistle.” It was found that most birds presented to the 
outpatients’ department were suffering from a gastro- 
intestinal calamity; it was found that Mynah birds were 
basically wet feeders. They liked a lot of fruit and mush. 
They were given an omnivorous selection but it had to be 
wet. A lot of people bought incorrect food for Mynahs 
and gave them dry feeds. They preferred a wet dict. 

Mr. Arnall, in reply, said that Miss Alderson was posing 
a very difficult problem; she wanted a means of handling 
a bird yet without handling it. To examine a bird, both 
by palpation and visually, it had to be held in the hand or 
remain within reach. The bird would not sit on the perch 
or table while it was examined. Birds, particularly small 
ones, could be restrained by being nipped very smartly, 
laterally, across the neck, and by that means they could 
be suspended by the head and neck for a full examination 
of body and limbs, and they seldom fluttered. The wings 
and the respiratory movements were not being restrained 
at all by this method. To examine the bead, they could 
be rolled up in a cylinder of thin paper and adhesive tape, 
but they migrated rapidly to the front end of the cylinder 
and escaped if not prevented. 

With regard to flow rate, the machines were designed 
largely for human beings, and to get a flow of less than 
ebout 50 c.c. per min. was beyond the limit of the control 
mechanism. For small birds, a total flow of mixed gases of 
50 c.c. per min. would be adequate. He used something like 
50 c.c. of cyclopropane and 100 c.c. of oxygen as average 
requirements. He did not find that the gas was toxic or dan- 
gerous and had kept very debilitated birds under cyclopro- 
pane for 1} hours. Ether was also extremely good; the 
therapeutic index seemed to be high, and was reasonably 
high with cyclopropane. With regard to fluothane, unless 
one had anaesthetists to administer it, he preferred to leave 
the drug alone, owing to sudden fluctuations in depth of 
anaesthesia. 

He remembered giving a very grave prognosis on reported 
symptoms in Professor Hughes’s bird and suggested that 
it might have been an enlarged thyroid gland. That showed 
how far wrong one could be. 

He had little experience of Indian Hill Mynahs. They 
were not only wet feeders but were wet in various other 
respects and insisted on perching on one’s head at inoppor- 
tune moments! 

With regard to dosages he made no pretence at giving 
accurate doses. He tried to use a lowly toxic drug, and 
if it was given orally, he gave between 5 to 10 times the 
recommended mammalian oral dosage rate which for 
powdered vitamins and oxytetracyclines was a teaspoonful 
to a pound of oiled seed. About a teaspoonful of cod liver 
oil was put into a pound of seed and stirred round until 
each individual seed had a thin layer of oil. The powder 
then stuck fairly well to it. Before the owner fed it, he 
was advised to tip the container upside down to see that 
the drug was well distributed throughout the seed, and to 
give one teaspoonful of the mixture 3 times a day to make 
sure the bird ate it all. Birds had a fixed preference for 
some seeds and it was difficult to get them to eat strange 
seed; however, if they were kept hungry enough, they would 
generally eat strange foods. 

Intramedullary pins: He 
larger than a budgerigar and only in cadavers 


had not tried with any bird 
The bone 
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fractures were often unpinnable, as the bones were like 
porcelain. Pushing the metal object into the medulla either 
cracked the bone again in another place or it would not 
go in at all because of the transverse septa bounding the 
air spaces. 

Where dosage of individual vitamins were concerned 
there was no fixed dosage. He could not say what the pro- 
portions were, but various mixtures of commercial vitamin 
tablets powdered up and again based on 5 to 10 times 
mammahan recommendations were used. These had a basis 
in yeast, wheat germ, dried liver and synthetic vitamins. 

He had not found obesity was associated with enlarged 
thyroid glands. In most instances, the bird with the 
enlarged thyroid was normally somewhat lean. 

As to the proportion of protein in seeds, the mixture 
he advocated was a mixture of what had been shown to be 
high protein seeds or seeds containing essential and vaiu- 
able amino-acids, such as hard rape, Turkish hemp, teazel, 
in equal proportions and usually a mixture of 25 per cent. 
of one of the proprietary seed mixtures. 

He was interested in the treatment of pus in the orbital 
sinus. In most abscesses in animals as well as birds, he 
favoured surgery to medical treatment. Any application of 
antibiotic was ephemeral inactivity, a matter of a few 
minutes or an hour or two, and the organisms were well 
embedded in the dead or impaired tissue. 

Once again he would like to thank Mr. Graham-Jones 
for opening the discussion on a paper of his to the 
B.V.A. Congress, and for his undeserved eculogy on the 
lengthy text before the meeting that day. He complimented 
Mr. Graham-Jones on the recovery cages: they had given 
him food for thought. He had been intending to have 
some constructed for some time. 

When lecturing on exotic animals and birds, he found 
considerable sales resistance from students when he tried 
to introduce lectures on a subject which often seemed very 
remote—even more remote than the more usual small 
animals. The majority of students, at least until their 
final year, seemed to want to go to large animal practice, 
It was only when they saw that it was easier to start up a 
small animal practice than a large animal one that they 
began to take a little interest. In the medicine course, 
he covered briefly the commonest diseases of rats, mice, 
hamsters, rabbits and cagebirds generally, as well as chin- 
chillas, mink and ferrets. 

The Chairman thanked Mr. Arnall for his paper, which 
would give those who dealt with small creatures a great 
deal of food for thought. He himself had enjoyed it 


immensely and felt sure that everyone had learnt much 
that was new. He also thanked Mr. Graham-Jones for 
coming. 








“CRUSADER’S PATH” 


Last Thursday evening (November 9th) on B.B.C. 
Television at 7.30 p.m. there was a film in the David 
Attenborough series called “Crusader’s Path.” It 
dealt with a Cambridge University Expedition to the 
Middle East, and among the members of this expe- 
dition was R. B. Taylor (the son of Dr. E. L. Taylor 
of the Central Veterinary Laboratory, Weybridge). 
who was collecting the blood of native breeds of 
cattle and sheep, in order to study the blood groups 
and thus possibly the origin of these breeds. 

He is a Wellcome Research Fellow of the Animal 
Health Trust, working on “Acquired Tolerance,” the 
same subject with which Professor Medawar won his 
Nobel prize. 
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The Safe Use of Pesticides in the United Kingdom 


E. J. MILLER 
Plant Pathology Laboratory, Harpenden 


ESTICIDES are very much in the news these 
days. Much has been written and said about 
them, ranging from the widely inaccurate and 
highly sensational to the factually correct but dull. 
I am glad, therefore, to have the opportunity to-day 
of giving you a brief account of the measures that 
are taken in this country to ensure that pesticides, 
when marketed, are safe to use. Because of limited 
time I shall confine my account to pesticides used 
on growing crops and to any veterinary use they may 
have. I shall not deal in detail] with pesticides for 
stored products use; broadly they are treated in the 
same way as crop-protection chemicals. 


The Agriculture (Poiscnous Substances) Regulations 

Ten years ago was published the first of 3 reports 
by what is commonly referred to as the Zuckerman 
Working Party. It concerned the hazards to agri- 
cultural workers using toxic chemicals and it recom- 
mended that legislation should be enacted to protect 
these workers against the dangers offered by the use 
of such chemicals. This advice was taken, an Act 
passed, and the resulting Agriculture (Poisonous 
Substances) Regulations appeared in 1953, In the 
& vears preceding the publication of the First Repori 
there were 8 deaths in this country arising from the 
use of pesticides. In the 8 years since the Regula- 
tions have been in force there has been only | death, 
and that frou: a chemical now no longer used by 
agricultural workers. 

The Regulations detail the protective clothing 
which must be worn by an employee when using a 
named chemical, and it varies according to the 
operation carried out. The chemicals are placed in 
different Parts of a Schedule to the Regulations, 
according to the degree of hazard they offer. In the 
past year or two the number of chemicals in Part I 
and Part II, that is. the most toxic chemicals, has 
scarcely increased, whereas in Part III, the sontewhat 
less toxic ones, the number has increased several fold. 
Nevertheless, of the 150 or more pesticide chemicals 
currently on the market in this country, only 20 are 
considered to be sufficiently dangerous to need 
regulating. A further 5, which are still regulated 
although they have gone out of use, include sodium 
and potassium arsenites. the cause of many livestock 
deaths in the past. 

The Regulations also impose a number of general 
requirements on both employers and employees and 
apply to dairy and livestock farmers and their 
employees if they have cause to use any of the 
scheduled substances on their livestock. So far as 
I am aware, this has not yet occurred. 

The Second Report of the Zuckerman Working 





Paper presented to the Annual Congress of the British 
Veterinary Association in Oxford on Wednesday. September 
6th, 1961. 


Party, published in 1953, concerned itself with con- 
sumer risks and made 2 main recommendations, both 
of which were accepted. The first resulted in the 
formation of an official committee, known as the 
Advisory Committee on Poisonous Substances used 
in Agriculture and Food Storage, and the second in 
the setting up of a voluntary Notification and 
Clearance Scheme for Pesticides. 


Formation of the Advisory Committee on Poisonous 
Substances 

The Advisory Committee, which has met regularly 
since 1954, has an independent chairman, originally 
Sir Solly Zuckerman himself and now Sir Charles 
Dodds, Professor of Biochemistry at Middlesex 
Hospital Medical School, and 5 independent scientists 
drawn mainly from the universities, Its official 
members are scientific and administrative repre- 
sentatives from those Government Departments and 
official organisations interested in the use and effects 
of pesticides. This committee receives advice from 
its Scientific Sub-committee which, formed also in 
1954, has met over 60 times. The Sub-committee con- 
sists solely of scientists selected for their expert know- 
ledge in some part.of the immense field of pesticides, 
and includes toxicologists, biologists, chemists and 
2 veterinary specialists. The Chairman is the 
Director of the Plant Pathology Laboratory at Har- 
penden and the secretariat is drawn from there, the 
Infestation Control Laboratory at Tolworth and the 
Central Veterinary Laboratory at Weybridge. 
Industry is not represented on either of the com- 
mittees. 

The chief work of the Advisory Committee and its 
Sub-committee is to consider requests made under 
the Notification Scheme. It also reviews the use of 
chemicals already on the market as well as dealing 
with any other matters referred to it by Government 
Departments. In its advice to the parent Committee, 
the Sub-committee is concerned only with the 
scientific aspects of the safe use of pesticides. The 
Advisory Committee, in advising Government 
Departments on all risks arising from the use of 
pesticides in food production and storage, takes into 
account factors other than those of a purely scientific 
nature. 

The Notification Scheme 

Under the Notification Scheme, which was devised 
in close co-operation between Government Depart- 
ments, the committees and the pesticides industry, 
manufacturers have the responsibility of notifying 
any new active ingredient, or new use or formula- 
tion of an existing pesticide, which offers a hazard 
to operators, consumers and wild life. (I should 
explain here that, when the Advisory Committee 
was formed in 1954 its terms of reference were 
widened to include wild life, in anticipation of the 
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main recommendation in the Third Report of the 
Zuckerman Working Party, published in 1955.) 
When making a notification, the manufacturer is 
required to provide al] the necessary evidence to 
satisfy the official committees that the proposed 
pesticidal use is safe. To assist the notifier in com- 
piling the necessary information, guidances were 
drawn up, again by collaboration between industry 
and the official side, on the toxicological and residue 
data required. This year a third guidance, on wild 
life, has been added and shortly we hope to include 
a fourth, to assist in standardising the safety advice 
that goes on the label of the product. 

From its inception, the Notification Scheme has 
been applied only to pesticides used on growing crops 
and in food storage. and includes rodenticides. It 
was intended to cover neither veterinary products 
nor pesticides used in the home and in public 
premises such as_ restaurants and shops. It 
did include uses on growing crops that are to 
become animal feeding-stuffs, such as ficld beans, 
mangolds and fodder beet and for that reason a 
veterinary scientist was co-opted onto the Scientific 
Sub-committee. As more and more pesticides, such 
as dieldrin, BHC and trichlorphon, originally devel- 
oped for crop protection purposes, have been found 
to be useful in the veterinary field, the Advisory 
Committee, in consultation with industry, made an 
arrangement whereby a manufacturer of a veterinary 
product containing such a chemical could inform 
the Ministry of Agriculture, Fisheries and Food of 
his intentions with the product, in which case it 
would be given the same treatment as a notified 
product. This procedure has been followed for 
trichlorphon* and fenchlorphos+ and official advice 
on the veterinary use of these chemicals is about to 
be published. To enable it to advise on these uses 
of pesticides, the Scientific Sub-committee was 
strenethened by the addition of a second veterinarian. 
Consideration is being given at present either tc 
extend the Notification Scheme to include veterinary 
= or to devise a veterinary scheme on similar 
ines. 

When a notification is considered by the Scientific 
Sub-committee, the notifier has the right to attend 
the meeting. to make a statement and to answer 
questions. The Sub-committee is told how the pesti- 
cide can best be used, and is provided with deta 
to show that that use will be safe provided the pro- 
posed precautions are taken. These are usually 
detailed in a draft renort and recommendations put 
before the Sub-committee. In adopting or modifying 
the draft recommendations the Sub-committee pays 
egard to the important consideration of whether, if 
all the precautions are followed. the product can be 
used effectively. If it considers that a pesticide used 
in the proposed way will, for example. lead to 
undesirably high residues in the harvested crop, it 
will refer the notification back and the manufacturer 
will have either to find a safer way of using his 





* Trichlorphon is the active ingredient in ‘“* Neguvon” 
and “Dyvon™ for veterinary use and “ Dipterex” for 
agricultural and stored product use. 

* Fenchlorphos, known as ronnel in North America, is 
present in “ Nankor” and “ Etrolene.” 
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product or to abandon it. If recommendations are 
made, they go to the Advisory Committee and 
Government Departments for acceptance, as such 
or in modified form. The notifier receives these 
official recommendations as the answer to his notifi- 
cation and it is usual for tim to accept them before 
they are published. 


The Scheme in Practice 

Publication is in the form of a loose-leaf dossier, 
copies of which are distributed widely both in this 
country and abroad. They go to local authorities, 
medical officers of health, trade journals, to the 
official agricultural advisers and to the manufacturers 
of pesticides, who include them in the advice on the 
label. The aim is that wherever the farmer or 
grower reads or hears about the safe use of a pesti- 
cide—from his trade journal, the label of the product. 
or from an official agricultural adviser—he will 
receive exactly the same advice. 

The advice is usually given under 3 headings 
operator, consumer, and others, including livestock 
and wild life. 

On operator safety it may be to the effect that the 
chemical is dangerous and its use should be regu- 
lated: or that it is not sufficiently toxic to need 
regulating, but that certain voluntary precautions 
(which are specified) should be taken: or that it offers 
no hazard provided normal common-sense measures 
are taken when using it. 

On consumer safety, in this country we believe 
that the most effective—and practical—way is to lay 
down a code of practice so that the user, in following 
that advice, will know that his harvested crop will 
not offer a hazard to consumers due to the presence 
of harmful pesticide residues. The advice includes 
such limiting conditions as restricting the edible crops 
on which the chemical may be used. the maximum 
rate and freauency of application and the minimum 
interval which must elapse between last application 
end harvesting the crop. According to the hazard 
offered by the chemical, so the number and severity 
of limiting conditions will vary. There are many 
conditions laid down for the highly toxic, systemic 
and persistent chemical schradan. whereas for 
malathion there is only one, namely a minimum safe 
interval. 

The principle of a code of practice is followed in 
a number of countries, including the United States 
of America. The Americans differ from us in that, 
having laid down their code of practice—by law, 
whereas ours is on a voluntary basis—they have a 
further law aimed against the careless. ignorant or 
wilful misuser of pesticides. Under this law they 
have established nearly 3,000 tolerances, that is. 
levels based on those normally found in a crop fol- 
lowing the correct use of chemicals, subject to those 
levels being acceptable to the health authorities. 
They are not safety levels in the sense that a slightly 
higher level would be unsafe. In fact. before accept- 
ing them the health authorities apply an unspecified 
(but believed to be a hundred-fold) safety factor with 
the stipulation that the resulting levels are still 
incapable of producing detectable effects when fed 
to experimental animals. 








1162 THE VETERINARY ReEcoRD November I1Ith, 1961 Vol. 73 No. 45 


We too have a law, the Food and Drugs Act, which 
can be used to deal with the wrong-user of pesticides. 
We have, in fact, our first “ tolerance "—for arsenic 

and further regulations establishing maximum per- 
mitted limits could be made under existing legislation 
should they be considered desirable. 

Before making such regulations, however, we 
should want to have adequate data on how much 
residue, if any, of a pesticide occurs in crops grown 
and treated in Britain and we should also want 
rcliable and reproducible analytical methods for the 
purpose. Meantime we believe that by advice and 
education we can persuade users to observe the 
advice on the label so that the chemicals are used 
safely. All the information we have received suggests 
that the advice is being followed. 

Under the third heading we give advice about the 
protection of livestock, wild life and others, advice 
such as: keep animals and poultry away from sprays 
and sprayed areas for a stated number of days; flush 
game birds before using the more toxic chemicals; 
don’t contaminate water supplies with chemical; and 
store containers in a safe place away from feeding- 
stuffs and out of reach of animals. We are particu- 
larly insistent that empty containers should be 
thoroughly washed out before being safely disposed 
of. 

The Agricultural Chemicals Approval Scheme 

Before concluding. I would like to mention briefly 
another scheme, also voluntary, which concerns the 
biological efliciency of pesticides and which is con- 
fined to crop-protection pesticides. This Scheme, the 
Agricultural Chemicals Approval Scheme, is linked 
with the Notification Scheme in that a product can- 
not be approved—and so bear on the label the official 
approval mark, like a large letter A—until it has 
been cleared under the Notification Scheme. A 
farmer or grower who buys an approved product 
knows that, if used as instructed on the label, not 
only will the product be effective but that its use 
will be safe. 

I have given you a brief account of the measures 
being taken in this country to ensure that pesticides 
are used safely. We believe that we are adequately 
discharging our responsibilities in this respect. 


The Speaker’s Introduction 

The Chairman, Mr. J. W. R. Pearce, introduced Dr. E. J. 
Miller and invited him to present his paper. 

Dr. E. J. Miller said that his paper attempted to give a 
general picture of the practice followed in this country 
on the safe use of pesticides, and he would like to make 
specific mention of some of the details that went to make 
up that picture 

Although the expertise of the members of the Scientific 
Sub-committee covered the greater part of the pesticides 
field, there were some aspects on which it preferred to 
obtain the advice of other specialists. For example, it 
turned to the Antibiotics Panel, set up jointly in 1956 by 
the Sub-committee and a Sub-committee of the Food 
Standards Committee, for advice on antibiotics with an 
agricultural use, such as streptomycin, oxytetracycline and 
griseofulvin. If the Sub-committee had cause to suspect 
a pesticide as being related in any way to a known cancer- 
producing chemical it would seek the opinion of the Stand- 
ing Panel on Carcinogenic Hazards in Food Additives and 
Food Contaminants. 


The Scientific Sub-committee itself formed panels for 
specific purposes, the membership of which might include 
outside experts. For example, joint panels with indusiry 
drafted the Notification Scheme, together with the 
Guidances to manufacturers on the toxicity, residue and 
wild life data that were required in support of a notilica 
tion. The onus of providing adequate data when notifying 
was with industry. To assist its members to obtain this 
and other information concerning food additives, both in 
tentional and = unintentional (e.g. pesticide residues) 
industry jointly with the Department of Scientific and 
Industrial Research established, last year, the British 
Industrial Biological Research Association. This Associa- 
tion would be concerned mainly with toxicity studies on the 
effects of chemicals likely to be ingested with food, and its 
membership included manufacturers of foods, of materials 
used in food processing and packaging, and of chemicals 
used as additives in the food industry as well as of 
pesticides. 

Following a lengthy debate in the House of Commons in 
November, 1959, a Research Study Group on Toxic 
Chemicals in Agriculture was appointed by the Minister 
of Agriculture, Fisheries and Food, the Minister for Science. 
the Secretary of State for Scotland and the Minister of 
Health “to study the need for further research into the 
effects of the use of toxic chemicals in agriculture and 
food storage and to make recommendations.” Professor 
H. G. Sanders, Chief Scientific Adviser (Agriculture) to the 
Ministry of Agriculture, Fisheries and Food was appointed 
Chairman, the membership consisting of scientists from 
government service and from the universities. Dr. Miller 
said the Group expected to put its Report before the 
Ministers by the end of the month (September, 1961). He 
could not of course, anticipate what the Group would 
recommend on the subject of further research into the 
effects of the use of pesticides. If he might be allowed 
a personal observation, it was that he was surprised and 
rather disappointed by the fact that, apart from the pesti- 
cide manufacturers, quite a few of those who had given 
evidence to the Group—people who had a close connexion 
with pesticides from one aspect or another—had had a 
very limited knowledge of the measures taken in this 
country, and described in the paper, on the safe use of 
pesticides. 

In conclusion, Dr. Miller said that the demand for 
information under the Notification Scheme meant that the 
hazards which might arise from the use of pesticides would 
be more completely assessed than those for many, if not all 
of the other groups of chemicals encountered both by 
industrial workers and by the public. 

The success of the scheme could lead to an extension 
of this type of joint Government-Industry scheme to other 
industries using toxic chemicals. To be successful, and to 
remain so, such schemes must be adaptable to changes in 
the climate of scientific opinion attendant upon the in- 
crease in scientific knowledge on the subject. The flexibility 
needed to achieve this was possible only under voluntary 
arrangements. 

The Opener 

Mr. J. L. MecGirr, in opening the discussion, congratu 
lated Dr. Miller on his clear and incisive description of the 
procedures officially available in the United Kingdom for 
safeguarding the men, the consumer, and the livestock and 
plants involved in the complex train of events concerned 
with the use of pesticide chemicals. 

That these procedures work reasonably well was demon 
strated clearly—to his way of thinking—by the fact that 
despite the increase in the number and nature of th 
chemicals used, incidents and accidents were comparativel) 
rare. Nevertheless, although informed opinion was aware 
of the comparative safety of pesticides operations in the 
U.K. and of the increased productivity attributable to such 
chemicals, the possible hazards attendant on their usc 
particularly those related to the presence of residues on 
consumable products and to long-term effects on the flores 
and fauna of the countryside, did raise some feeling 0! 
apprehension. The feelings, while they were not necessari! 
justified, certainly deserved and must have careful and 
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serious consideration by those qualified to do so. 

While members of the veterinary profession were, he 
thought, fully aware of their role in protecting the live- 
stock of the country from any unwise use of substances 
of the type under discussion (and also, of course, fully 
cognisant of their duty to implement and encourage the 
safe application of procedures to improve productivity) 
they did not perhaps always stop to consider quite as fully 
is they might their responsibility for ensuring that any 
treatment or procedure which they advocated, used or knew 
about, did not give rise to undesirable residues of drug. 
pesticides, or their metabolic breakdown products which 
might find their way into the food of animals, or of man. 

Dr. Miller had indicated that the question of extending 
the Notification Scheme to include veterinary products was 
now receiving consideration. As they would appreciate an 
extension of this nature would involve a_ considerable 
amount of work and organisation, and many interests 
including presumably, organisations such as the B.V.A. 
would have to be consulted before any formal scheme 
could be put into operation. 

urning now to more specific matters, it was perhaps 
worth stressing once again that even with all the new and 
relatively exotic substances now in use, information at 
Weybridge indicated that the greatest toxic hazards to 
farm livestock arising from the use of chemicals were still 
lead and arsenic and, to some extent, copper—and this 
despite a considerable amount of publicity and warning 
literatures issued over the past decade. 

All would be well aware of the “wild-life’ problems 
which had arisen over the use of chemically-dressed seed 
grain. The evidence available pointed to the fact that 
chlorinated insecticides of the dieldrin, aldrin, heptachlor 
type were the substances responsible for deaths of birds and 
other animals. The levels of organic mercury compounds 
present in dressed seed did not appear likely to produce 
toxic effects in birds consuming dressed seed-—at least over 
a short period of a week or two; e.g., in the course of some 
collaborative work now in progress at Weybridge and the 
Ministry’s Plant Pathology Laboratory laying hens fed 
organo-mercury dressed wheat (containing no_ insecticide) 
had shown no clinical ill-effects. The question of accumu- 
lations of mercury in tissues--or in eggs—was another 
matter. In his opinion,-dressed grain even if washed 
should never be fed to livestock; as many would know, 
there had been a number of unfortunate incidents when this 
had been done. 

Returns at Weybridge seemed to indicate that accidents 
arising from the use of rodenticides such as warfarin had 
declined to very small proportions in the last few years; 
this he thought was due to the fact that users of warfarin 
were now aware of the hazards to animals arising from the 
careless use of this chemical. 

Recent developments in the use of organo-phosphorus 
insecticides such as fenchlorphos* and trichlorphon? for 
the control of warbles and of similar substances for use as 
ectoparasiticides and anthelmintics required thought and 
consideration. Apart from the direct hazard to livestock 
and it must be appreciated that most of the compounds 
likely to be used would be of comparatively low mam- 
malian toxicity—some of the possible applications of these 
compounds raised important questions relating to levels 
and persistence or residues in consumable products, 
particularly milk. 

Another series of problems which might be raised related 
to the vast use of additives of all types emploved in the 
poultry feed industry. It was possible that one of the ques- 
tions which anv extension of the Notification Scheme would 
have to consider was that relating to residues in the car- 
cases of birds fed medicated rations. 

In conclusion, he emphasised that the veterinary profes- 
sion had a duty to acquaint itself not only with the advan- 
tages, hazards and limitations of the use of pesticides and 
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other chemicals from the viewpoint of farm livestock but 
also with questions relating to the presence of undesirable 
legally inadmissible, or dangerous residues in consumable 
animal products 


The General Discussion 

Mr. D. G. Earnshaw (Dublin) said that the subject was 
of great importance to the profession, and one in which 
it did not take sufficient interest. The use of pesticides 
in the United Kingdom, the safe use of chemicals in food, 
v.g., as food additives, preservatives, dyes, and materials 
which in general could increase food acceptability, whether 
to man or to animals, was something in which the profes- 
sion should take more interest. He believed that at present 
food manufacturers could and did add almost anything in 
the way of food additives to increase food acceptability, 
and they were not bound to put on the label the contents 
of the food. The only regulation in that regard was 
possibly the Penicillin Act and certain legislation regarding 
one or two preservatives, prohibiting their use. 

At the same time, there was very little legal force behind 
any recommendations put forward by any official or semi- 
oflicial body, and very little legislation to control manufac- 
turers. Accordingly he was horrified to hear that there was 
an Association, composed of industrialists and food manu- 
facturers, to deal with the biological asnect of those 
materials, which in fact might be very critical of the 
manufacturers themselves. There were certain patents in 
force and a number of trade secrets which would make 
those different people rather unwilling to divulge the 
formulae for their particular products. Recently he heard 
a report that in the United States an animal food in 
common use was being treated with certain agents and 
chemicals either to make it more attractive or to break up 
the texture in some way. It was well known that a number 
of meringues were now made from cellulose, but there 
appeared to be no obligation to advertise that fact. 

Advertising itself was another factor. One found labels 
to the effect that the product was harmless to animals, yet 
cases of poisoning arose. According to Mr. McGirr no 
bad results had yet been seen in the use of the various 
materials, but there was a body of opinion which regarded 
the “incubation” period of certain of the carcinogenic 
agents as being very long—-up to S50 years in the human 
being. Therefore it might not arise with animals although 
the possibility existed that it might arise with human 
beings. 

Dr. E. J. Miller, in reply, said that although the Notifica- 
tion Scheme did not apply to Northern Ireland, and that 
that Government was not represented on the Advisory 
Committee, there was nothing against Irish firms taking 
part in the Scheme, as do continental firms, if they wished 
to introduce pesticides on the British market. The official 
recommendations on safe use, which were the outcome of 
notifications, were distributed on a wide scale to many 
countries including Northern Ireland and the Republic of 
Ireland. 

The statutory situation in Britain was more adequate 
than Mr. Earnshaw seemed to imply. There were a number 
of regulations in this country concerning food additives, 
and powers existed to make further* regulations on food 
additives and indeed on pesticide residues in food if it was 
considered necessary. In addition, there were a number of 
reports issued by the Food Standards Committee on food 
contaminants, the contents of which had not been translated 
into law but which had been widely adopted. There was 
also a law which laid down what information as to 
contents must appear on the label of packaged foodstuffs 
So far as pesticides were concerned, it was felt that equally 
satisfactory results could be achieved by voluntary as by 
compulsory means. At about the time the second Zucker- 
man Working Party’s report was to be published, there was 
a strong call in this country for legislation to control the 
use of pesticides. In the event it was decided to give the 
voluntary arrangements a trial. The subject was one of a 
dynamic nature, and under a voluntary arrangement it was 
possible, by discussion with industry, rapidly to modify the 
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scheme in the light of changes in scientific knowledge. 
Since the Scheme started Dr. Miller was personally satisfied 
that industry had wholeheartedly tried to make it work, 
and it would continue to work as long as industry played 
its full part. 

On the labelling of pesticides, the Poisons Regulations 
required that the label should state the name and amount 
of the more toxic and therefore scheduled poisons con- 
tained in pesticide products, and industry had agreed 
voluntarily also to state the nature of the active ingredient 
in products which contain less toxic and therefore un- 
scheduled chemicals. 


Mr. Earnshaw had expressed some doubts that the 
Research Association would be able to do its job because 
of the question of secrecy. There were over 50 research 
associations in the country already and experience had 
shown that the question of secrecy of their products was 
not a question of concern to firms using these associations. 

Advertising admittedly presented difficulties because, 
whilst scientists in industry had a full say about what went 
on to the label of a product, they did not always have 
quite such a say about what went in to advertisements. 
It was a problem which they were watching and, whenever 
instances of exaggerated claims of safety in advertisements 
were brought to their notice, they took them up with the 
firms concerned. 

Mr. Earnshaw had spoken of allowing the use of chemi- 
cals which might be carcinogens and which did not show 
their effects in human beings for, perhaps, 50 years. Usually 
3, 4 or more years’ intensive work were involved on the 
part of a manufacturer before he could put a new chemical 
on the market. By that time he had discovered a great deal 
about it. If. in the course of its commercial development, it 
showed positive carcinogenic properties, it would be rejected. 
If, when it reached the Research Association under notifica- 
tion there was the slightest doubt about a chemical being a 
cancer-producing agent—and they had the Standing Panel 
on Carcinogenic Hazards to turn to for advice—they would 
not agree to its use until that doubt had been resolved. 
Clearly such opinions could be expressed only in the light 
of present-day knowledge. As knowledge increased so 
epinions might be modified. If an ultra-cautious attitude 
was to be taken which allowed no chemical to be used 
until they knew all about it, then they would probably 
have to insist that no chemicals were used at all. There- 
fore, whilst it could not be said that all pesticide chemicals 
in use to-day—and there were over 150-—were utterly harm- 
less when used in the way that they should be used, they 
were, as far as they knew, unlikely to present a hazard to 
human health. 

Mr. F. G. Brown (Kings Lynn) said he desired to refer 
to one point which had not been touched on. As was 
known, a great many of the pesticides and chemicals used 
in agriculture in this country originated in the United 
States. and it was very fortunate for those in this ‘country 
that the majority of those chemicals had been put through 
a very stringent test under the American Food and Drug 
regulations. In this country those concerned had the benefit 
of that knowledge, which had already been gained bv 
reputable scientists. before the chemical was ever released 
in this country 

Dr. Miller had referred to the fact that there should be 
a much wider publicity for the Notification Scheme. Mr 
Brown said that he felt that this should be to a wider 
public and not just to those people engaged in agriculture. 


The Reply 

Dr. E. J. Miller, in reply, said that when a manufacturer 
notified a pesticide he had to provide information to satisfy 
the Committee that, used in the way recommended, the 
chemical was safe. The Committees did not mind where 
the information came from so long as it came from a 
reputable source. They were prepared to accept from 
abroad data on the toxicity of a chemical and methods cf 
residue analysis, but at the moment their policy was to 
insist on residue data obtained on crops grown and treated 
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in this country. This was necessary because at present they 
had insufficient knowledge on the effects of climate, soil. 
varieties of crops, agricultural practices and so on, on the 
resulting residues in crops treated in different countries 

The impression should not be gained that every foodstuff 
contained a residue. Not every foodstuff was treated with 
pesticides. Even in a highly commercialised crop such as 
sugar beet probably not more than 60 per cent. was sprayed 
in this country. If a crop were treated with a pesticide it did 
not follow that there would be a residue at harvest. There 
were many pesticides which did not leave a residue because 
they were unstable. Many others left a residue only when 
used for certain purposes on certain crops. There were 
very few chemicals which always left a residue. If a 
residue was to be expected, information was required from 
manufacturers as to the level of that residue. The data 
were considered by the toxicologists on the Committees and 
in the knowledge of the toxicity of that chemical, and 
having applied a safety factor, an opinion was given as to 
whether that level of residue offered a health hazard. 

Much was being done to publicise the Notification 
Scheme and the Approval Scheme in this country, but it 
was impossible to be certain that publicity always reached 
the right persons and had the desired effects! 

Mr. H. E. Harbour (Berkhamsted) proposed a vote of 
thanks to Dr. Miller and to Mr. McGirr. The fact that 
so few questions had been asked and there had been so 
little discussion was really a tribute to the clarity with 
which Dr. Miller and Mr. McGirr had made their points 

On reading the paper he had been struck by the breath 
of sweet reasonableness which went through it. Those 
veterinary surgeons who were concerned in the industry, 
were much concerned with the problem of residues of 
toxic substances which might be used, and they had from 
time to time to deal with the Committees of which Dr 
Miller had spoken. In all his dealings with them he had 
found them reasonable, helpful and prompt. That was a 
matter for congratulation, because it was not very easy to 
convene a large Committee of perhaps 30 people which had 
in turn to submit evidence to another Committee and get 
an answer back in time to meet the demands of commercial 
pressure. As long as there could be an attitude of con- 
sultation and discussion between officials and manufac‘ urers 
the situation would be all right. 


One did not envy Dr. Miller his task in putting over to 
the public in simple language such a complex subject as 
that with which he had to deal. It was so easy to get 
those matters entirely out of proportion. One could take 
a sharp knife and pare a sheep's foot to help cure foot-rot, 
but the same knife could be taken to cut the sheep's 
throat. It was all a question of how it was used. If it were 
used to slit the sheep’s throat, then the knife was highly 
toxic! Similarly, a gas oven could give off a highly toxic 
substance. yet comparatively few people put their heads 
in the gas oven and turned the gas on. It was purely a 
question of education. 








THE BENJAMIN WARD RICHARDSON 
LECTURE 


This annual lecture will be delivered on Friday. 
November 24th, 1961, at 2.30 p.m. at Caxton Hall, 
Caxton Street, Westminster, $.W.1. Its title will be 
Veat Inspection and Production: An Examination 
of Standards. The lecturer will be Professor D. L. 
Hughes, Professor of Veterinary Pathology in the 
University of Liverpool. The chairman will be Mr. 
William Tweed, F.R.C.V.S., a member of the Council 
of the Royal Society of Health under whose auspices 
the lecture is arranged. 
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Polioencephalomalacia in Calves 


J. McC. HOWELL 


Department of Veterinary Pathology, University of 
Liverpool 


SUMMARY .—The paper describes the symptoms 
and pathology of polioencephalomalacia as seen in 
British calves. The relationship of polioencephalo- 
malacia and cerebrocortical necrosis is discussed. 
Reference is madé to human diseases in which simi- 
lar lesions are found and in particular to Minamata 
disease caused by organic mercury poisoning. The 
cause of polioencephalomalacia remains obscure. 
Brief mention is made of similar lesions in other 
species. 

Introduction 

N 1956 Jensen, Griner and Adams reported a dis- 

ease of unknown aetiology affecting cattle and 

sheep in Colorado and Wyoming. They called this 
disease polioencephalomalacia and it was “character- 
ised by focal necrosis disseminated throughout the 
cerebral cortex.” Since this time a similar disease 
entity has been recorded by Elliot (1958) in cattle and 
sheep in the United States, by Mullins, Hartley and 
Salisbury (1958) and by Hartley and Kater (1959) in 
lambs in New Zealand. In 1961 Terlecki and Mark- 
son, and Spence, Stevens, Saunders and Harris des- 
cribed a strikingly similar disease of British cattle and 
sheep. They called this disease cerebrocortical ne- 
crosis. The presence of polioencephalomalacia in 
British calves was recently recorded in a letter to 
THE VETERINARY RECORD (Howell, 1960), The pur- 
pose of this communication is to give a more detailed 
account of polioencephalomalacia in these calves. 


Incidence 

One case was received from Derbyshire and 4 cases 
from Lancashire. The Derbyshire case was a 5- 
month-old Hereford steer. The Lancashire animals 
were all from the same farm and they were 5 months 
old. One animal was an Aberdeen Angus, 2 were 
Friesians and 1 was a Friesian Hereford cross-bred 
heifer. Both sexes were represented. This farmer 
lost 6 out of a group of 10 calves. 


Symptoms 

Jensen, Griner and Adams (1956) described the 
pathology of two main forms of polioencephalomal- 
acia, the acute fatal form and the one in which clini- 
cal recovery had occurred. All the animals recorded 
in, this article had the acute form of the disease. 

The 5-month-old steer from Derbyshire was 
slaughtered after an illness lasting 6 days. Initially 
there was a sudden onset of muzzle twitching and 
opisthotonos. The animal fell when lightly pushed. 
It appeared to be blind, but no lesions could be seen 
in the eyes. Twenty-four hours later the animal 
was recumbent and the twitching of the muzzle had 
become pronounced. Temperature and pulse re- 
mained normal. No alleviation of symptoms was 
seen and the animal was slaughtered on the sixth 


day of the illness. The head only was sent for ex- 
amination. This animal was one of a group of 
calves the remainder of which have all remained 
normal. 

Two heads and 2 carcases were examined from 
the Lancashire farm. One animal died after an ill- 
ness lasting 6 days, 2 died after an illness lasting 3 
days and | animal was destroyed when recumbent 
3 days after the onset of symptoms. The deaths 
occurred over a period of 11 weeks from September 
to December, 1960. 

The first sign of illness was a refusal to feed. 
Some 12 to 24 hours later the animals appeared to 
be blind although no lesions were seen in their eyes. 
They had a staggering gait and bumped into objects. 
They then fell and lay with the head drawn back 
over the withers and with the limbs held stiffly in 
extension. They could not get up but were capable 
of quite violent limb movements. One of the animals 
was reported to have thrashed wildly with its legs 
for some time before it died. 


Morbid Anatomy 

Two carcases and 3 heads were examined. In the 
2 carcases, lesions present outside the central ner- 
vous system consisted of subepicardial petechiae and 
mottled lungs. One animal showed a left-sided 
hypostatic congestion and haemorrhages into the 
obliquus capitis anterior muscle, at 2 sites in the 
thoracic interspinalis muscles and into the muscles 
over the great trochanter of the femur. 

Macroscopic lesions in the uncut brains consisted 
of yellow discoloration and slight local swelling in 
the cerebral cortex. The lesions were present in 
both cerebral hemispheres but they did not show 
strict bilateral symmetry. They were present from 
the frontal to the occipital poles and they were par- 
ticularly prominent in the dorsal and lateral cerebral 
cortex. In transverse sections of the brain the lesions 
were seen as zones of yellow discoloration in the 
cortex. Often the lesion was seen as a line of yellow 
cortical tissue. In some areas*the supramedullary 
cortical tissue had a translucent appearance. Foci 
of tissue separation were seen at all levels (Fig. 

} and were observed in animals which had been ill 
for only 3 days. In one case, haemorrhages were 
present in the medial occipital cortex (Fig. 2). 

Yellow discoloration of the cerebellar folia was 
not seen. Herniation of the cerebellum through the 
foramen magnum was seen in one case. This was 
accompanied by local submeningeal haemorrhage. 
No gross lesions were seen in other parts of the 
braims or in the available spinal cords. 


Histopathology 
All material was fixed in 4 per cent. aqueous 
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formaldehyde. Paraffin sections and frozen sections 
were prepared from the frontal and occipital poles, 
hippocampus, thalamus, corpus striatum, colliculi, 
pons, medulla, cerebellum, spina] cord and visceral 
organs. Sections were stained with haematoxylin 
and eosin, luxol fast blue (Kliiver and Barrera, 
1953), Sudan IV, phosphotungstic acid haematoxy- 
lin and by the methods of Loyez, Van Gieson and 
Bielschowsky. 

Histological lesions outside the central nervous 
system consisted of focal collapse of the lung and 
sarcocysts in the myocardium of one of the animals. 
The animal which showed the left-sided hypostatic 
congestion had an early acute bronchopneumonia 
in the left cardiac lobe of the lung and scattered foci 
of necrosis and polymorphonuclear leucocyte infil- 
tration in the liver. 

Lesions in the cerebral cortex consisted of 
neuronal necrosis, microcavitation of the ground 
substance, capillary proliferation and gitter cell 
proliferation. These lesions were interspersed with 
areas of relatively normal cortex. 

Some of the necrotic neurons were markedly 
shrunken, angular, hyperchromic and were within a 
large vacuole-like structure. In many of these cells 
the structure of the nucleus was rather indistinct. 
This type of cell was usually associated with micro- 
cavitation of the ground substance (Fig. 3). In 
other areas the perineuronal space was less promi- 
nent, the neurons showed less shrinkage and had a 
homogeneous eosinophilic cytoplasm, and nuclear 
structures were again rather indistinct. These 
neurons were often found in an area of hyperchro- 
mic ground substance (Fig. 4). Such areas were 
sharply demarcated from the surrounding cortical 
tissues by a zone of neuronal necrosis and micro- 
cavitation of the ground substance. In some areas 
of the cortex, foci of large empty vacuoles were seen, 
Suggesting neuronal loss. 

Swelling of capillary endothelial cells was present 
in all parts of the cortex and in some areas there 
appeared to be marked capillary proliferation (Fig. 
5). In some of the cortical lesions there was a 
marked gitter cell response. These cells were present 
in the cortical substance, in the perivascular spaces 
and in the pia-arachnoid (Fig. 6), and many of 
these cells contained sudanophilic granules. 

The subcortical white matter had an oedemator's 
appearance in some areas but no other lesions were 
seen in myelinated structures. 

There were occasional foci of neuronal necrosis in 
the thalamus and one such lesion was accompanied 
by microcavitation of the ground substance. Slight 
perivascular cuffing was present in one thalaraus. 
Scattered perivascular haemorrhages were present in 
the brain stem, and in one case necrosis of the cells 
of the granular layer of the cerebellum was seen 

No neuronal necrosis was seen in the corpus 
striatum, hippocampus, colliculi, medulla or spinal 
cord. 


Biochemistry 
Tissues from one of the animals were examined 
for lead and selenium. No abnormal lead content 
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was found and the selenium content was reported as 
being negligible. 


Bacteriology 
No bacteria of significance were recovered from 
these animals, but some bacillus species and coli- 
form bacteria were obtained from one of the 
cerebral lesions. 


Discussion 

Polioencephalomalacia has been recorded in cattle 
and sheep in several parts of the world. Recently, 
Terlecki and Markson (1961) recorded the occur- 
rence of a disease entity which they called cerebro- 
cortical necrosis. In view of the similarity between 
cerebrocortical necrosis and polioencephalomalacia., 
sections of the cases described in this paper were sent 
to Dr. Jensen for his comments. He reported that he 
and his colleagues “ concur unanimously in the diag- 
nosis of polioencephalomalacia. The necrosis in the 
cerebral cortex of your cases is more extensive than 
in the majority of our cases where the changes 
tended to be focal in character. However, we have 
studied animals in which the changes were fully as 
extensive as those in your cases.” 

The character and distribution of the lesions of 
cerebrocortical necrosis and polioencephalomalacia 
are strikingly similar and some consideration of 
their relation to each other is needed. 

Terlecki and Markson (1961) thought the main 
differences were a higher mortality rate in cerebro- 
cortical necrosis, that cortical cysts, as observed by 
Jensen, Griner and Adams (1956) in recovered cases 
of polioencephalomalacia, were rarely observed in 
recovered cases of cerebrocortical necrosis, and that 
the symptoms of the 2 diseases were not identical. 

However, Hartley and Kater (1959) have recorded 
a mortality of almost 100 per cent. in severe out- 
breaks of polioencephalomalacia in sheep in New 
Zealand, and Jensen, Griner and Adams (1956) re- 
corded a mortality of 90 per cent. for the severe 
form of polioencephalomalacia. 

It is interesting to note that Jensen ef a’. examined 
7 bovine brains from animals that had recovered 
from polioencephalomalacia from 1 to 5 months 
previously. They reported that “usually cysts were 
present.” These cysts were surrounded by astrocytes 
and astrocytic fibres. The longest pericd of time 
between clinical recovery and pathological examin- 
ation in cases of cerebrocortical necrosis, as reported 
by Terlecki and Marksen, was 2 months. Cyst 
formation was only seen in 1 case of the clinically 
recovered form. In the others it would seem that the 
damaged tissue was being replaced by astrocytes. It 
would be of some interest to examine brains from 
the clinically recovered form of cerebrocortica! 
necrosis after a period of about 5 months. 

Terlecki and Markson (1961) described the symp- 
toms of cerebrocortical necrosis as circling, progres 
sive ataxia, decubitus. nystagmus, hyperaesthesia. 
tonic spasms, opisthotonos and coma usually ending 
in death. Hartlev and Kater (1959) reported that 
sheep affected with polioencephalomalacia in New 
Zealand were usually found “prostrate. Iving on 
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J. McC. HOWELL.—POLIOENCEPHALOMALACIA IN CALVES 





Hic. |. -Transverse section of the frontal pole. Tissue separation 
is indicated by an arrow. 
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Fig. 3.—Occipital cortex. The neurons are shrunken and lie 
within a vacuole-like structure. The ground substance shows 
microcavitation. Haematoxylin and eosin. X 125. 
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area of the cortex containing 
The surrounding 
Haematoxylin and eosin. X35. 


Frontal cortex. An 


Fic. 4. 
necrotic neurons set in a hyperchromic matrix. 


tissue shows microcavitation. 
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Fic. 5S. Occipital cortex. An area of capillary proliferation and Fic. 6. Fronta! cortex. Gitter cells can be seen in the superficial 
haemorrhage. Haematoxylin and eosin. x 35, cortical tissue and in the leptomeninges. Haematoxylin and 


eosin. 250. 
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(heir sides; they usually showed nystagmus, absence 
f the eye preservation reflex, and opisthotonos, to- 
gether with intermittent clonic convulsions.” Less 
severely affected sheep “attempted to circle and then 
fell over.” These symptoms could readily be con- 
fused in the field with other specific nervous diseases 
of sheep. Differentiation of these diseases must be 
by “bacteriological, histological and biochemical 
examination.” In this connexion it should be noted 
that Spence et al. (1961) included a case of listeriosis 
in their series, and listeriosis has also been pre- 
sented by a clinician to the writer as a case of polio- 
encephalomalacia. It would seem that the final de- 
cision as to the relationship of polioencephalo- 
malacia to cerebrocortical necrosis must wait until 
the relevant aetiological agent or agents have been 
found. The cause of polioencephalomalacia is not 
known but the nature and location of the lesions 
leads One to suspect a toxic Or anoxic process. 

Lesions of neuronal necrosis and microcavitation 
of the ground substance of the cerebral cortex 
(Status spOngiosus) are seen in several human dis- 
eases such as Heidenhain’s syndrome, the Creutz- 
feldt-Jakob syndrome, Alper’s Disease, Pick’s Dis- 
ease (Greenfield, 1959) and in Minamata Disease 
(Kurland, Faro and Stedier, 1960). The aetiology of 
the first 4 diseases is not understood and indeed 
Greenfield states that “Status spongiosus is unlikely 
to be always the result of the same process.” 

The actiology of Minamata Disease has, however, 
been determined. The cause would seem to be 
poisoning with an organic mercury compound. In 
Minamata disease there is widespread involvement 
of the central nervous system. The lesions include 
degeneration of neurons with status spongiosus in the 
ccreoral cortex and degeneration of celis with 
marked cell loss in the granular layer of the cere- 
bellum, Similar histopathology of the central ner- 
vous system has been reported for cats, crows, sea 
birds and fishes which spontaneously succumbed to 
Minamata disease, as well as for experimental 
animals fed contaminated fish and shellfish from 
Minamata bay (evidence cited by Kurland et al., 
1960). McEntee (1950) previously reported neuronal 
degeneration in the brain stem and cerebrum in pigs 
that had been fed on seed oats treated with a 
mercuric fungicide. In 1960 Oliver and Platonow 
reported lesions in the cerebrum, cerebellum and 
spinal cord of experimental! calves fed N-(ethylmer- 
curi)-p-toluenesulfonanilide. They point out that 
the predilection of mercurials for nervous tissue ap- 
pears to vary with the compound and the species. 
No analysis for mercury was performed on tissues 
from the calves reported here, but there was no evi- 
dence of mercurial compounds being used on the 
farms. An analysis for mercury will be undertaken 
on any further cases of polioencephalomalacia that 
the Department may receive. 

Lesions bearing some similarity to polioencepha- 
lomalacia have been produced in dogs and monkeys 
by anoxic anoxia (Morrison, 1946) and by single 
doses of potassium cyanide in monkeys (Hurst, 
1940) and in dogs (Haymaker, Ginzler & Ferguson, 
1952) and by sodium chloride poisoning in pigs 
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(Smith, 1957). Gildea and Cobb (1930) produced 
focal necrosis of the cerebral cortex in cats by liga- 
ting both vertebral arteries. 

Hartley (1956) found pulpy kidney-like lesions in 
association with focal symmetrical encephalomal- 
acia. On examination of the kidneys from 10 cases 
of polioencephalomalacia Hartley and Kater (1959) 
found lesions in 6. Distinct iesions of focal sym- 
metrical encephalomalacia were found in 2 of their 
cases of poloencephalomalacia. They concluded 
that an enterotoxaemia may be involved inthe 
aetiology of polioencephalomaiacia. Jensen, Griner 
and Adams (1956) do not record the presence of 
renal lesions in their cases. Kidneys from the 2 
carcases in this series were examined and no 
necrosis Was present. Ferlecki and Thompson, 
cited by lLerlecki and Markson (1961), failed to 
produce necrosis in the cerebral cortex of lambs 
by injections of Clostridium welchii type D epsilon 
toxin. These findings do not seem to support the 
theory that polioencephalomalacia and entero- 
toxaemia are connected. 

The lesions of polioencephalomalacia have been 
described in other animals, besides cattle and sheep. 
Hartley and Kater (1959) report an advanced form 
of “cerebro-corticai polioencephalomalacia” in a 
litter of 3-week-old piglets and similar lesions were 
found in piglets in conjunction with a streptococcal 
meningo-encephalitis. They have also scen_ this 
lesion in dogs “apparently unassociated with dis- 
temper.” Gellatly (1957) reported the occurrence 
of laminar cortical necrosis in young pigs. It would 
be surprising if one aetiological agent was respon- 
sible for the lesions seen in these various species. 
Probably severai distinct actiological agents are 
capable of producing this type of change in the 
cerebral cortex. 
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Diagnosis of Enterotoxaemia: 


The Effect of Chloroform, Added as a Preservative to Intestinal Contents, on Test Animals 


G. H. BENNETT 
Veterinary Investigation Centre, Worcester 


SUMMARY .—Varying dilutions of chloroform in 
normal saline were injected intravenously into mice 
and intradermally in guinea-pigs. At a dilution of 
0.5 per cent. no reactions Occurred in either species. 
A I per cent. dilution produced temporary general 
anaesthesia in the mice and a circular area of necrosis 
in the guinea-pigs’ skin. A 5S per cent. dilution 
produced anaesthesia in all mice followed by death in 
two thirds of them. A circular area of necrosis was 
produced in the guinea-pigs’ skin. 

It is suggested that when chloroform is added as a 
preservative to intestinal contents the final concentra- 
tion should not exceed 0.5 per cent. 


T is a common practice to add chloroform as a 

preservative to intestinal contents when these are 

being submitted to a laboratory for the demon- 
stration of emterotoxins. The 1944 edition of the 
N.V.M.A. Booklet on Diseases of Sheep recom- 
mended that 5 per cent. should be added. This 
figure was reduced to | per cent. in the 1955 edition. 
On occasion, samples are received at this laboratory 
which obviously contain quantities in excess of either 
of these recommendations and the biological tests 
carried out using either mice or guinea-pigs appear 
to produce erroneous results. 

This paper records the results obtained when vary- 
ing dilutions of chloroform in normal saline were 
used in mice by intravenous injection and in guinea- 
pigs by intradermal injection. 


Material and Methods 
0.5 per cent., | per cent. and 5 per cent. dilutions 
of chloroform in normal saline were used. 
Mice. 4 ml. volumes of each dilution were pre- 
pared. A group of 9 mice was allocated to each 
dilution and each mouse received 0.4 ml. of, the 
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diluted chloroform intravenously. Chloroform is 
soluble at one part in 200 and has a specific gravity 
of 1.49, and consequently at the 1 and 5 per cent. 
dilution it formed globules at the bottom of the 
bottles. One syringe only was used for each group 
of mice in order that as little as possible of the mix- 
ture was lost by retention in the syringe and needle. 
The syringe was loaded with one mouse dose at a 
time and before each loading the bottle was shaken 
vigorously. Even so globules had commenced to 
form before the syringe had been completely loaded 
and because of this the concentration of chloroform 
tended to increase with each successive dose. In 
theory 4 ml. of each dilution should have been 
sufficient to inject 10 mice, but in practice it was 
found that there was only sufficient for 9 mice. 

Guinea-pigs. 2 ml. volumes of each dilution were 
prepared. Three guinea-pigs were depilated along 
both sides, 0.2 ml. doses of the diluted chloroform 
were injected intradermally, each guinea-pig receiv- 
ing 3 injections of each dilution. As with the mice, 
the same technique for loading the syringes was 
employed. The 2 ml. of each dilution provided 
sufficient material for only nine injections. 


Results 

Mice. 0.5 per cent. group. No effect was obser: ed 
either immediately or up to 72 hours. 

1 per cent. group. All mice went into a state of 
what appeared to be general anaesthesia for 4 to 2 
minutes. All recovered and there were no deaths up 
to 72 hours. 

5 per cent. group. All mice went into a state of 
general anaesthesia. Six died after being anaes- 
thetised from 10 to 45 seconds. Three recovered 
after from 1 to 3 minutes and remained healthy. 

Guinea-pigs. No reactions occurred at sites in- 
jected with the 0.5 per cent. dilution. At all sites 
injected with 1 and 5 per cent. dilutions a circular 
area of pale yellow necrosis surrounded by a narrow 
band of hyperaemia occurred. See Table I. These 
areas were Clearly visible at 24 hours and had 
increased only very slightly at 48 hours. 


Discussion 

At a dilution of 0.5 per cent., at which the chloro- 
form should be completely in solution, neither mice 
nor guinea-pigs were affected. At a dilution of | 
per cent. the mice underwent a short period of 
anaesthesia, which in al] probability would not con- 
fuse the reading of a test for enterotoxins. At a 
dilution of 5 per cent. two thirds of the mice died. 
Such results would make an accurate interpretation 
of a biological test impossible. At both 1 and 5 per 
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The Influence of Magnesium Applications to Pasture on the 
Incidence of Hypomagnes: emia 


J. A. BIRCH and KAREN M. WOLTON 
Levington Research Station, Ipswich, Suffolk 


SUMMARY .--An_ experiment investigating the 
eflect of the application of 50 and 1,000 lb. MgO to 
pasture, as calcined magnesite, on the incidence of 
hypomagnesaemia in dairy cows is described. 

Both rates of magnesium prevented the drop in 
serum magnesium levels which occurred on the 
control treatment. The effect of the 1,000 lb. MgO 
treatment is in agreement with other published work. 
The 50 lb. MgO treatment had a greater effect on 
herbage magnesium contents than has occurred in 
other experiments and its beneficial effect is attributed 
to an increased level of magnesium and a decreased 
level of potassium in the herbage. 


HE eflect of magnesium applications to pasture 

on the development of hypomagnesaemia has 

been the subject of a number of investigations in 
which high rates of magnesium (540 to 2,440 Ib. 
MgO per acre) have been applied (Bartlett, Brown. 
Foot, Rowland, Allcroft & Parr, 1950; Parr & All- 
croft, 1957: Smyth, Conway & Walsh, 1958; Stewart 
& Reith, 1956). These applications of magnesium 
produced large increases in herbage magnesium 
contents and were successful in controlling hypo- 
magnesaemia. Some of these results showing the 
relationship between the occurrence of hypomag- 
nesaemia and herbage: magnesium content are 
summarised in Table I. 


There is little information on the effect of low 


TABLE | 
RELATIONSHIP BETWEEN HERBAGE MAGNESIUM CONTENT 
AND HYPOMAGNFSAEMIA 








Herbage magnesium 
(as per cent. Mg of dry matter) 


No magnesium Magnesium 
applied, applied, no 
hypomagnesaemia hypomagnesaemia 


Author 


occurred occurred 
Bartlett e¢ al. (1954) 0-15-0-17 0:25-0:34 
Parr and Allcroft (1957) 0-16 0:21*, 0-29 
Smyth ef a/. (1958) 0-15 0:24 








* Temporary low serum magnesium levels, but no clinical 
symptoms. 


rates of magnesium application on either herbage 
composition or the incidence of hypomagnesaemia. 
In 1955 Levington Research Station initiated a pro- 
gramme of work investigating the effect of different 
sources of magnesium applied at rates below 100 Ib. 
MgO per acre. Some results of this work have 


been published elsewhere (Wolton, 1960). Data 
obtained from these experiments, conducted on 
ungrazed swards, are summarised in Table II. This 


table demonstrates that the increase in herbage 
magnesium content resulting from applications of 
magnesium at rates equivalent to 20 to 90 Ib. MgO 
per acre are small and that differences between mag- 
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cent. dilutions an area of necrosis occurred in guinea- 
Pigs and although this necrosis was not typical of 
that caused by Clostridium welchii toxins it could 
well mask a toxin reaction and make the reading of 
an enterotoxin test extremely difficult. Mackie and 
McCartney (1953), state that 0.25 per cent. chloro- 
form may be added to culture media for sterilisation 
and preservation. Presumably a similar concentra- 
tion would be effective with intestinal contents. It 
is appreciated that these experiments have been 
carried out using normal saline and not intestinal 
contents. It is possible that when chloroform is 
mixed with intestinal contents the reactions obtained 
may vary from those described, and further work is 
being carried out to clarify the point. However, in 
view of the findings reported in this paper it would 
appear advisable to ensure that the concentration of 
chloroform added to intestinal contents does not 
exceed 0.5 per cent. 


TABLE I 
Necrotic EFrrects OF CHLOROFORM ON THE SKIN OF 
GUINEA- PIGS 
(Diameters in ‘cm. at 48 hours). 














Order Dilutions of chloroform 
of . a - 
injection 0-5 per cent. I per cent. 5 per cent. 
I 0 O15 , 0-4 
2 0 0-15 0-5 
3 0 Ulcer 0-45 
4 0 0-45 0-5 
5 0 0-35 0-5 
6 0 0-3 0-35 
7 0 0-5 0-5 
8 0 0-5 0-6 
9 0 0-5 0-8 
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TaBLe II 
THe Errect OF MAGNESIUM APPLIED DuRING THE PREVIOUS 
AUTUMN OR WINTER ON HERBAGE MAGNESIUM CONTENTS THE 
FOLLOWING SPRING 








Mean magnesium levels (as per cent. 
Mg of dry matter) 











Year 1956 1957 
Number of sites nes 9 6 
Date of sampling May-June May 10th-28th 





Magnesium MgO rate 











source (Ib. per acre) 
_ oe 0 0:136 0-135 
Kieserite ... 20 0-140 0-141 
pa ies 40 0-146 0-146 
Dolomite ... 20 0-135 0-139 
- one 40 0-140 0-140 
Mean magnesium 
levels (as per 
cent. Mg of dry 
matter) 
Year oa ia mi pare 7 ie an 1958 
Number of sites yo vas bl tii 4 


... May 19th-27th 


Date of sampling 


Magnesium source MgO rate (Ib. per acre) 


— .. at 0 0-163 
Magnesite mn 30 0-166 
o a 60 0-176 

- a 90 0-171 

me ae 450 0-214 
Kieserite ... idien 30 0-167 
‘ ea wai 60 0-174 

90 0-184 


” 








nesium sources at low rates of application are slight. 

Although the evidence from the Levington experi- 
ments suggested that the increases in herbage mag- 
nesium from small single applications of magnesium 
would be of little value in preventing hypomag- 
nesaemia, it was considered possible that repetitive 
small dressings of magnesium might be worthwhile. 
An experiment was therefore established in the spring 
of 1960 in which the effect of a single large mag- 
nesium application is compared with small annual 
dressings. The experiment is to be continued on the 
same site for at least 5 years and measurements of 
the effect of the dressings are made by estimates of 
serum magnesium levels in cattle grazing the pasture 
as well as herbage mineral content. The site will 
be ploughed and reseeded as necessary to maintain 
a young vigorous pasture. 

This paper presents results obtained in the first 
year of the above experiment. 


Experimental Details 

The experiment was established on a pure H.1. 
ryegrass sward sown in July, 1959, following early 
potatoes, The soil is a well-drained sandy loam of 
low base exchange capacity and had a mean pH of 
6.5 at the start of the experiment. 

Three rates of magnesium application were com- 
pared: 0, 50 and 1,000 Ib. MgO per acre applied 
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as calcined magnesite in January, 1960. The 50 Ib. 
MgO application will be repeated annually but there 
will be no further application of the 1,000 Ib. treat- 
ment. A uniform dressing of 4 cwt. of a complete 
compound fertiliser was applied in January, 1960, 
supplying 45 Ib. nitrogen, 45 lb. phosphate and 80 Ib. 
potash per acre. 

Eighteen Redpoll cows, in full lactation, were 
allocated to 6 groups of 3 cows each balanced for 
age, and 2 of these groups were allotted to each 
treatment at random. One of each pair of groups 
remained on the initial treatment throughout the 
experimental period (continuous cows) and the other 
grazed each treatment for 1 week on a 3 x 3 
changeover design (changeover cows). The change- 
over sequence is illustrated in Table III. 


TABLE III 
SEQUENCE OF CHANGEOVER OF COWS ON EXPERIMENTAL 
PASTURES TO WHICH 0, 50 or 1,000 Ls. MGO was Apptiep 








Grazing period in weeks 
Group ———— 
1 





2 3 4 5 
A 100 O S50 100 § %0 
B 50 1,000 0 50 0 
c 0 50 1,000 0 1,000 








During the winter the cows had been fed calcined 
magnesite with grass silage. On March 18th, 1960, 
the supplementary feeding of magnesium ceased and 
silage feeding was progressively reduced as the cows 
were introduced to spring grazing. By March 2\st, 
1960, they were strip grazing the experimental area 
day and night and receiving no supplementary feed. 
The experiment, which was intended to continue for 
6 weeks, ended after 5 weeks on April 25th as 
herbage regrowth was slower than had been antici- 
pated. 

Blood samples were taken from all cows twice 
weckly, after morning milking, and the changeover 
cows were moved to a new treatment immediately 
after the last sampling in each weekly grazing period. 
The blood samples were analysed for serum mac 
nesium content using the following procedure. The 
blood was collected in heparinised tubes and after 
removal of the red blood cells by centrifuging, the 
serum was de-proteinised using trichloracetic acid. 
Magnesium in the filtrate was determined using 
Hunter’s Titan Yellow Method (Hunter, 1950). 

Sample clips of herbage were taken 3 times a week 
immediately in front of the electric fence. These 
were dried and analysed for nitrogen by the con- 
ventional Kjeldahl method and an acid extract of 
the ashed material was analysed colorimetrically 
for phosphorus and magnesium, volumetrically for 
calcium and by direct flame photometry for sodium 
and potassium. 

Maximum and minimum temperatures and rainfall 
during the grazing period are summarised in Fig. |. 


Results 
Herbage Composition 
Tabla IV shows the effect of the magnesium treat- 
ments on the nitrogen, phosphorus, potassium, mag- 
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mum temperatures and rainfall during the experimental 
period. 


nesium, calcium and sodium contents of the herbage 
throughout the grazing period. 

Magnesium application raised herbage magnesium 
levels, but there were considerable fluctuations in 
the extent of the increases in magnesium content as 
can be seen in Table IV and Fig. 2. Generally the 
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The effect of treatments on the magnesium content 
of herbage during the experimental period. 


Fic, 2 


ticularly noticeable in the herbage treated with 
1,000 Ib. MgO and suggests that some part of the 
recorded increase may have been due to the applied 
magnesite adhering to the surface of the herbage 


TABLE IV 
HERBAGE CHEMICAL COMPOSITION 
(Per cent. dry matter) 








“Grazing period Ist 
"Element as per 
cent. dry matter 


Date 183 213 23.3 25.3 283 








First growth 


2nd . . 3rd 4th Sth 


Regrowth 


14 44 64 84 114 13.4 204 = 22. 


MgO rate 

Nitrogen 0 4:53 3-98 414 3-62 4:16 2:86 354 3-52 3-12 3:26 5-23 5:22 4:30 2-46 3-85 
50 4:26 3-00 3-68 386 3-95 3-10 3-02 2-96 2-86 286 4:85 4:26 4-72 2-02 3-59 

1,000 4:32 3-38 3-41 3-30 3-49 3-41 3-49 3:10 3:09 2-93 4-82 482 3:79 2-16 3-54 

Phosphorus... 0 0-633 0-577 0-546 0-533 0-586 0-564 0-520 0-538 0-533 0-542 0-603 0-616 0-498 0-441 0-552 
50 0616 0-538 0-511 0-524 0-563 0-516 0-507 0-472 0-489 0-476 0:594 0-590 0-472 0-415 0-520 

1,000 0568 0-459 0-450 0-441 0-493 0-511 0-476 0-476 0-494 0-459 0-563 0-564 0-437 0-411 0-485 

Potassium... 0 452 431 437 439 461 457 461 4-78 482 435 463 483 441 403 4-52 
50 467 4-28 405 4:22 4:32 4:97 409 411 4:26 3-72 483 4-91 3-95 3-51 4-21 

1,000 4:31 3-93 3:76 3-88 3-97 4:12 4:42 4:32 4:50 4:24 4:33 4-96 3-98 3-57 417 

Magnesium... 0s 175 0-160 0-142 0°146 0-151 0-128 0-125 0-134 0-152 0-130 0-136 0-157 0-120 0-109 0-140 
50-0197 0-180 0-195 0-172 0-182 0-189 0-177 0-159 0-165 0-183 0-160 0-153 0-142 0-138 0-170 

1,000 0-314 0-269 0-271 0-230 0-307 0-244 0-256 0-246 0-309 0:264 0-197 0-208 0-188 0-218 0-251 

Calcium ——.. =—s—«SSs« 709 0-654 0-606 0-676 0-811 0-699 0-729 0-731 0-711 0-676 0-591 0-659 0-642 0-613 0-679 
50 0621 0-661 0-596 0-624 0-711 0-746 0-641 0-694 0-684 0-598 0-541 0-561 0-625 0-638 0-634 

1,000 0-603 0-578 0-583 0-581 0-636 0-631 0-588 0-634 0-696 0:543 0-540 0-553 0-696 0-558 0-601 

Sodium... .... 0 0076 0-059 0-046 0-050 0-070 0-053 0-062 0-059 0-054 0-183 0-043 0-084 0:036 0-047 0-066 
50 0-070 0-068 0-068 0-064 0-071 0-050 0-062 0-053 0-065 0-080 0-050 0-042 0-035 0-047 0-059 

1,000 0-093 0-064 0-056 0-050 0-072 0-056 0-053 0-045 0-047 0-042 0-039 0-091 0-038 0-038 0-056 

ee : retinal Fine xtlolabints 0 

a 0 2:32 2-40 267 2-45 2-23 2:57 2:53 2-57 2:57 2:51 2-92 2:70 269 261 2:55 
Ca + Mg 50-253 2-30 -2:26 «2:39 2-20 1-92 2:25 2-20 2-28 2-12 3-08 3:10 2:36 2-08 2:36 
perKgdry matter 1,000 1-97 197 1°87 2-08 1-78 2-04 2-31 2-13 1°91 2:22 2-57 2-83 2-03 1:99 2-12 








increases obtained from the 50 lb. MgO treatment 
Were greater than would have been expected from 
the data presented in Table II. The increases in 
herbage magnesium content found in the first herbage 
growth, which was grazed up until April 9th, 1960, 
were greater than in the regrowth. This was par- 


and that it was not entirely due to an increased 
uptake by the herbage. 

Herbage magnesium contents fell during the latter 
part of the experimental period (see Fig. 2). This 
is a Common occurrence in the spring and results 
from a number of experiments have shown that the 
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lowest herbage magnesium contents occur in late 
April and May (Wolton, 1960). 

The herbage potassium contents were very high 
throughout the experimental period, the mean of all 
treatments exceeding 4 per cent. The application 
of both rates of MgO tended to reduce potassium 
contents, This effect was slight, an average reduction 
of 6.8 per cent. occurring where 50 lb. were applied 
and of 7.7 per cent. when 1,000 lb. were applied. 
Both levels of magnesium application also slightly 
reduced herbage contents of nitrogen, phosphorus, 

K 


calcium and sodium and decreased the 

Ca + Mg 
ratio. The last was high throughout the period 
and, even on the 1,000 Ib. MgO treatment, 
approached a level considered to be conducive to 
hypomagnesaemia (Kemp & ‘t Hart, 1957; Ver- 
deyen, 1952). 


Serum Magnesium Levels 

Clinical symptoms of hypomagnesaemia developed 
in 2 cows, both on the nil MgO treatment; these 
occurred in a changeover cow on April 3rd whose 
serum Mg level was 2.48 mg. per 100 ml. 3 days 
previously and in a continuous cow on April 4th 
whose serum Mg level was 0.34 mg. per 100 ml. on 
that date. The recovery of the changeover cow was 
so slow that she had to be temporarily withdrawn 
from the experiment, the other resumed normal 
behaviour after supplementary magnesium had been 
fed for | day. 


(a) Continuous Cows 
Fig. 3 shows that serum magnesium was main- 
tained well above the normal level of 2 mg. per 
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remaining on each treatment throughout the experimental 
period. 


100 ml. by the continuous cows on the 50 and 1,000 
lb. MgO treatments, there being no consistent differ- 
ence between the 2 rates. Where no magnesium had 
been applied the serum magnesium of the continuous 
cows decreased to levels indicative of hypomag- 
nesaemia, except on April 7th, 1960, when it 
approached normal. 
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(b) Changeover Cows 

The changeover cows completed 5 changeover 
periods. The details of the changes are given in 
Table III and the fluctuations in serum magnesium 
levels are indicated in Fig. 4. 
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changed to each treatment in sequence throughout the 
experimental period. 


Cows that moved from the nil MgO plot to cither 
of the plots which received applications of MgO 
showed a marked rise in serum magnesium and 
cows moving from either of these 2 plots to the nil 
plot showed a fall in serum magnesium. These 
changeover cows appeared to be more sensitive than 
the continuous cows to the differences in herbage 
magnesium levels between the 50 Ib. and 1,000 Ib. 
MgO plots, in that serum levels rose whenever they 
moved from 50 Ib. to 1,000 Ib. and fell on the 
reverse move. 


Discussion 

The 1960 results showed that under the conditions 
of the experiment hypomagnesaemia (low serum 
magnesium levels) developed on the control treatment 
and was prevented by the application of 50 or 1,000 
lb. MgO. The prevention was associated with an 
increase in herbage magnesium levels from 0.14 per 
cent. Mg in the dry matter on the control treatment 
to 0.17 and 0.25 per cent. Mg respectively where 
50 and 1,000 Ib. MgO had been applied, i.¢. increases 
of 21 and 79 per cent. from the 2 rates of magnesium 
application. 

The effect of 1,000 lb. MgO was similar to that 
obtained by Bartlett, Brown, Foot, Rowland, Allcroft 
and Parr (1954), Parr and Allcroft (1957) and Smyth, 
Conway and Walsh (1958), all of whom prevented 
hypomagnesaemia by raising herbage magnesium 
levels to between 0.24 and 0.34 per cent. in the dry 
matter (see Table I). As the residual effects of such 
a dressing can persist for a number of years (Allcroft. 
1960), it may be a practical method of reducing the 
incidence of hypomagnesaemia. 

There is no published evidence showing that hypo- 
magnesaemia may be avoided at the lower levels of 
magnesium in the herbage such as resulted from the 
50-Ib. MgO treatment in this experiment and at first 








45 


ver 
| in 
ium 


MgO 


OWS 
the 


her 
gO 
ind 
nil 
esc 
jan 
ige 


ley 
the 


nS 
m 
ont 
100) 
an 
er 
nt 
re 
eS 
m 


lal 
oft 





Vighs 


THE VETERINARY RECORD November I Ith, 1961 
sight it would appear that this low rate of magnesium 
is @ promising method of preventing hypomagnes- 
aemia. However, the increase in herbage magnesium 
content of 21 per cent. was greater than that measured 
in a number of other experiments covering a wide 
range of conditions (Table ILI). 

Kemp, Deijs, Hemkes and van Es (1960) obtained a 
highly significant positive correlation between herbage 
and serum magnesium levels and established that, 
below a level of about 0.2 per cent. magnesium in 
herbage, herbage potassium and nitrogen contents are 
important in influencing the development of hypo- 
magnesaemia, an increase in one or both of these 
being associated with a decrease in serum magnesium 
levels. Results obtained in this experiment showed a 
highly significant positive relationship between herb- 
age and serum magnesium content, the data being 
very similar to that of Kemp, Deijs, Hemkes and van 
Es (1960) (see Fig. 5). Examination of Fig. 5 suggests 
that the effect of the 1,000 Ib. treatment could be 
associated with an increase in herbage magnesium 
levels to above the critical level of 0.2 per cent., but 
since the 50 Ib. treatment did not increase herbage 
magnesium content to this critical level, the apparent 
protective effect may be due to some other factor 
or factors. 
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of herbage and the serum magnesium level of milking cows 


Magnesium applications reduced herbage nitrogen 
and potassium contents as well as increasing mag- 
nesium levels. There was no clear relationship 
between herbage nitrogen and serum magnesium 
levels, but a highly significant negative correlation 
between herbage potassium and serum magnesium 
indicates that part of the effectiveness of the 50 Ib. 
MgO might be attributable to a lower potash content 
in the herbage of this treatment. Other experiments 
(unpublished, Levington) have shown no consistent 
effect of small dressings of magnesium on herbage 
potassium content, although the depressing effect of 
potassium applications on herbage magnesium is well 
established. The slight depressing effect of the 50 Ib. 
treatment upon potassium content in this experiment 
may magnify its effect on herbage magnesium levels. 

Any conclusions from one year of an experiment 
such as this must be tentative especially as the 
purpose of this investigation is to assess the value 
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of the repetition of small annual applications of 
magnesium over a number of years. Results from 
this experiment will be supplemented by other 
experiments employing purely cutting treatments and 
by grazing experiments using sheep, 
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CHARGES FOR POST-MORTEM 
EXAMINATIONS OF POULTRY BY MINISTRY 
LABORATORIES 


From December Ist, 1961, full economic fees will 
become payable for post-mortem examinations of 
poultry at the Ministry’s veterinary laboratories. 
This means raising the present fees from 12s. 6d. 
to 27s. 6d. per report on adult birds and growers 
over 4 weeks of age, and from 17s. 6d. to 40s. per 
report on batches of chicks. The fees for examina- 
tions of small animals such as rabbits, mink and 
cavies will be the same as for adult birds and 
growers. 

The current fees, which were introduced on 
December Ist, 1960, represented no more than an 
intermediate step in bridging the gap between current 
costs and those which obtained when the service 
was introduced in 1925, states a circular from the 
Ministry. It was 
announced that further substantial increases would 
be necessary to make the service fully self-supporting. 
For the future, the fees will be reviewed periodically 
so that they may be kept in line with costs. 

The free service under the Poultry Stock Improve- 


indicated when they were 


ment Plan is not affected by this action. 
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Abomasal Impaction of Adult Cattle 


D. C. POPE 
Ontario Veterinary College, Guelph, Canada 


SUMMARY .—The clinical aspects of abomasal 
impaction in adult cattle are described and references 
made to current thoughts on the cause of the disease. 


Introduction 

BNORMALITIES of the abomasum have been 

widely discussed in recent years and several 

clinica] entities are now recognised. Among the 
most recent publications was the description of 
abomasal dilatation and torsion by Neal and Pinsent 
(1960) in these columns. The interest it aroused was 
illustrated by the number. of subsequent reports and 
discussion on the same subject. It appears appro- 
priate to present some notes on yet ancther disease 
of this organ. 

The number of cattle with diseases of the abo- 
masum that have been referred to the Ontario Vet- 
erinary College has increased during the past 2 years. 
The reasons for this are obscure but may be related 
both to changes of incidence and diagnosis. These 
diseases have included aboasal displacement, dila- 
tation with and without torsion, ulceration (Pope & 
Bennett, 1961) and impaction. Of these abomasal 
displacement is the commonest and treatment by 
abomasopexy through a right paramedian laparotomy 
is routine. The second most common condition of 
the abomasum is impaction and notes made on 10 
cases form the basis of this paper. 


Review of the Literature 

Although impaction of the abomasum occurs in 
Britain it does not appear to be widely recognised. 
Begg (1950), in a general paper on diseases of the 
stomach of the adult ruminant, considered it to be 
“of littke more than academic interest,” and gave 
no details of the disease. 

Hoflund (1940) published a thesis in Sweden on 
chronic digestive disturbances after vagus nerve 
injuries in cattle. The disturbances of digestion 
caused by experimental sectioning of different 
branches of the vagus nerves varied and he classified 
them into four groups. Abomasal impaction was a 
feature of two of these groups. He postulated that 
naturally occurring cases were also sequelae to vagus 
nerve injuries. On the basis of necropsy findings, 
he suggested that the adhesions resulting from 
traumatic reticulo-peritonitis were usually the cause 
of these injuries. In some cases the injury appeared 
to have been to the thoracic trunks of the vagus by 
diseases in the mediastinum such as lympharthro- 
pathy and pleurisy. 

Clark (1953) published a paper in the United States 
in which he described the same syndromes as Hoflund 
and gave a general description of some of the clinical 
signs. 

Hutchins, Blood and Hyne (1956) of Australia 
described the residual defects in stomach motility 


after traumatic reticulitis as seen in 24 cases. They 
recognised 3 syndromes: diaphragmatic hernia, 
mechanical interference in the function of the oeso- 
phageal groove by peritoneal adhesions around the 
reticulum, and pyloric stenosis causing abomasal 
impaction. Mechanical interference of the oeso- 
phageal groove was the commonest syndrome. 
Abomasai impaction occurred in only 3 out of 24 
cases. 

By contrast, although cases of abomasal impaction 
are seen relatively often in Ontario, only | case of 
mechanical interference of the oesophageal groove 
as described by Hutchins et al. has been recognised 
in the Ontario Veterinary College clinic in the past 
2 years. 

Blood and Henderson (1960) observed that adhe- 
sions resulting from traumatic reticulo-peritonitis 
were present in most cases of abomasal impaction 
but did not always appear to be near the abdominal 
branches of the vagus nerves. 


Pathogenesis 

Hofiund demonstrated that sectioning of certain 
vagus nerve branches resulted in spasm of the pyloric 
sphincter and loss of tone of the abomasal muscu- 
lature. Impaction of the abomasum was a sequel. 
Sectioning of other branches of the vagus was some- 
times followed by spasm of the reticulo-omasal 
opening and changes in motility of the proventiiculi. 

This hypothesis concerning the cause of abomasal 
impaction appears to be supported by the findings 
at necropsy. The abomasum is impacted with dry 
ingesta as far as the pylorus, but the duodenum is 
usually empty or its contents are fluid suggesting 
an obstruction of the sphincter. It puzzled the 
author to find that in 2 living animals on which he 
conducted abomasotomies it was possible to pass 2 
fingers through the pylorus without difficulty even 
though the abomasum was impacted. 

Hoflund found adhesions due to reticulo-peritonitis 
present in most of the animals he examined. In each 
of the animals examined in the present series peri- 
toneal adhesions, often with abscesses, were found 
at necropsy involving the reticulum and sometimes 
the abomasum and omasum also. 

Abomasal impaction in adult cattle is a different 
disease to that which occurs in calves. The latter 
is usually due to hairballs and hard milk curds in 
the abomasum and is often a sequel to unsatisfactory 
feeding methods. The clinical picture is also 
different. 

Clinical Findings 
Incidence 

The 10 animals of this series were all Holstein 
dairy cows between the ages of 2 and 8 years. The 
high incidence of Holsteins in this series is probably 
a reflection of the predominance of this breed in 
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Ontario; the condition has been observed locally 
in other breeds. 

Five of the cows were due to calve within 6 weeks 
or less of the onset of symptoms. Two were less 
than 6 months in calf and 3 had calved more than 
3 months previously. 


Signs 

The initial signs were usually insidious in onset. 
The rate of progress of the disease until death varied 
from a few days to several weeks and the severity 
of the symptoms differed accordingly. 

The presenting signs in most of the cases in this 
series were anorexia and constipation. These signs 
usually developed slowly, but in one case their onset 
was abrupt. The loss of appetite was usually con- 
siderable and sometimes complete. In some cases, 
there was a history of water being accepted, in a few 
instances to excess. In one animal, transient fever 
was observed in the initial stages by the owner. In 
another, the appetite returned, but remained caprici- 
ous until professiona] advice was sought 6 weeks 
later, Few other signs were observed in the early 
stages. The progress of the disease until the animal 
was obviously ill took at least a week. 

Each case was examined by the owner's veterin- 
arian before being referred to the College clinic. 
Various diagnoses were made and different treat- 
ments administered. The diagnoses included abo- 
masal impaction, displacement, and dilatation with 
and without torsion, traumatic reticulitis, internal 
abscess and acetonaemia, Treatments included 
purgatives administered orally and parenterally, 
propylene glycol, cobalt bullets and “ Alnico” 
magnets orally and dextrose and antibiotics parenter- 
ally. No lasting improvement occurred after any 
of these treatments. 

Examination of the animals after admission to 
the clinic showed that the most consistent clinical 
features of the disease were associated with the body 
condition, the state of the rumen and abomasum and 
their contents, and the nature of the faeces. 

(a) General body condition. Animals that had 
been ill for several days had a dull, dirty hide and 
the eyes were sunken due to a loss of tissue fluids. 
There was oliguria and the urine appeared concen- 
trated. It was sometimes dark yellow and had a 
streng odour. 

(b) Rumen. The state of the rumen varied. 
Motility was detected less than once every 3 minutes 
or not at all in 7 animals. In 3 cases movements 
occurred approximately twice a minute, but were 
weaker than normal. When palpated through the 
flank the rumen contents varied from firm to fluid. 
The rumen contents of the animals that exhibited 
rumen motility were fluid. As the disease progressed. 
the quantity of fluid in the rumen increased presum- 
ably due to the continued water intake and swallowed 
saliva. It appeared that this fluid could not escape 
through the abomasum into the intestines. In the 
final stages distension of the rumen caused the 
abdomen to be grossly enlarged and the cow to be 
extremely uncomfortable (see Fig. 1). The location 
of the fluid was readily confirmed by rectal examina- 
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tion. In those cases where the rumen contents were 
not very fluid, there was not much abdominal dis- 
tension, the disease was prolonged and the animal 
survived sometimes for many weeks. Apparently 
it was possible for some of the rumen fluids in these 
animals to pass beyond the abomasum. 
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Fic. 1. -Gross abdominal distension as seen in severe 
impaction of the abomasum. 


(c) Abomasum. Examination of the abomasum 
was not easy from’the exterior. Most of the animals 
were in the late stages of pregnancy. The foetus 
lay in the right side of the abdomen and the ventral 
abdominal muscles were tense. By deep palpation 
it was sometimes possible to appreciate something 
firm and heavy within the ‘abdomen immediately 
posterior to the rib cage on the lower right side. 
However, this finding was not very different from 
that encountered in a normal heavily pregnant cow. 

A combination of auscultation and percussion was 
of value in determining the presence of two firm 
viscera on the right side, the gravid uterus and the 
impacted abomasum. In this method the bell of 
the stethoscope was placed on the abdominal wall 
corresponding to the middle of the organ being 
examined. Sharp gentle percussion of the flank near 
the stethoscope bell with the fingertips of the free 
hand caused a sharp sound to be heard in the ear- 
piece. If the percussion was repeated further away 
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the intensity of the sound fell, but the tone remained 
similar until the percussion was made beyond the 
edge of the viscus. The sound then became much 
duller, By repeating the procedure in radiating 
directions from the bell of the stethoscope it was 
possible to delineate the boundaries of the organ 
under examination. Provided the stethoscope was 
placed over the middle of the viscus being examined 
it was possible to demonstrate the position of the 
gravid uterus and the impacted abomasum. If the 
stethoscope was placed over the edges of the two 
organs confusing results were obtained due to 
resonance from both bodies. Although this method 
was of value in determining the presence of an 
impacted abomasum the results had to be inter- 
preted with caution. On one occasion when this 
method was being tested a solid viscus was detected 
which on laparotomy proved to be the omasum. 

(d) Rectal examination. In each of the 10 cases 
under review, the faeces became characteristic within 
a few days of the onset of the disease. They were 
scanty, very tenacious, of normal colour but with a 
vile, rancid odour. Sometimes they contained lumps 
of thick mucus and shreds of necrotic mucosa. On 
examination, the rectum felt very sticky and the pro- 
tective glove that was worn was more difficult to 
clean than usual. In most cases, examination per 
rectum did not yield much additional information. 
The rumen was sometimes enlarged and the nature 
of its contents could be confirmed. In no case was 
it possible to reach the abomasum although it has 
been stated by Horney (1961) that this is sometimes 
possible. By contrast, in cases of abomasal dilatation, 
the organ, distended with gas, is often palpable to 
the right of the rumen. 

(e) Additional findings, The heart rate was 
noticed to increase shortly before death in acute 
cases. The heart rate in 6 animals was between 96 
and 112 per minute when first examined. All died 
within 4 days. The pulse of another cow varied 
from 52 to 60 for 4 days. On the fifth day it increased 
to 120 and death occurred within 24 hours. In the 
other 4 cows the pulse rates varied from 45 to 74. 
One of these animals died 6 days later, another 19 
days later. The other 2 were destroyed, one 3 weeks 
later and the other 6 weeks later because of’ pro- 
gressive deterioration. 

Exploratory laparotomies were conducted through 
the left flank of 9 cows. The abnormalities of the 
abomasum were then obvious. It was noticed in 
several cases that the gravid uterus was lying only 
in the posterior part of the abdominal cavity and that 
the anterior part was occupied by the distended 
rumen, impacted abomasum and omasum. In some 
cases the size of the impacted abomasum and omasum 
was so great that the lumen of the rumen was parti- 
ally occluded by the pressure of the other viscera. 
It was then very difficult to pass a hand into the 
reticulum during a rumenotomy. 


Clinical Pathology 
Examination of the blood of the 10 cows failed to 
establish a constant leucocyte picture. The total 
white blood cell count ranged from 2,900 to 10,000 


per cu. mm, and, when serial examinations were made 
at daily intervals, wide variations were sometimes 
found. In some instances large numbers of neutro- 
philes were present, in others there were less than 
25 per cent. Although in a few animals there was 
an abnormal number of immature leucocytes suggest- 
ing the presence of an acute inflammatory lesion, 
this was not a constant finding. 

It was interesting to note in a few animals on 
which blood sugar estimations were conducted, that 
during the terminal stages of the disease the blood 
sugar concentration increased markedly. Levels as 
high as 286 mg. per cent. were found and were 
accompanied by a high level of reducing substances 
in the urine which could be detected by simple tests.* 

Hoflund observed changes in the serum potassium- 
calcium ratio. This ratio was examined in only a 
few of the later cases of the present series and the 
results varied. The requirements for satisfactory 
blood sampling for serum mineral estimations are 
critical and it is probable that the techniques used 
on these animals were unsatisfactory. Due to this 
possibility and the small number of animals 
examined, the results were of little value for com- 
paring with Hoflund’s observations. 


Differential Diagnoses 

Abomasal displacement and traumatic reticulitis 
are the commonest differential diagnoses made by 
clinicians unfamiliar with abomasal impaction. 
Sporadic movements of the fluid-filled rumen cause 
intermittent gurgling bubbling sounds that can be 
heard low down in the left flank. Although different 
from the tinkling sounds often heard in a case of 
a displaced abomasum, similar gurgling sounds some- 
times do occur in a case of displacement. Rumen 
motility is usually present in abomasal displacement, 
although the sounds may be quieter than normal. 
Frequently they are absent or slow in abomasal 
impaction. The faeces of a cow with abomasal dis- 
placement sometimes resemble those seen in acute 
abomasal impaction, but they seldom become as 
grossly abnormal. The signs of abomasal displace- 
ment are milder and the course of the disease usually 


- slower than in abomasal impaction. 


It is often very difficult to differentiate chronic 
reticulitis from chronic abomasal impaction. Blood 
etal. claim that it is impossible without an exploratory 
laparotomy. In the acute forms it is usually easier. 
Acute pain is not a feature of abomasal impaction. 
Sharp sternal ballottement usually fails to elicit a 
grunt and the reticular grunt method of diagnosing 
reticulitis described by Williams (1955) is negative 
in abomasal impaction. In only one of the cases 
of this series was an elevated temperature observed 
in the early stage. 

Abomasal dilatation, with or without torsion, is 
differentiated by auscultation, percussion and ballotte- 
ment of the right flank and by rectal examination. 
Echoing, splashing sounds are heard in the flank and 
the abomasum, dilated with gas, may be palpated 
per rectum. 

Obstruction of the small intestine due to volvulus 
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or intussusception is sometimes difficult to recognise, 
and particularly in the later stages, may be confused 
with abomasal impaction. Initially, acute colic 
usually occurs, but this disappears after a few hours. 
There is complete loss of appetite and the faeces 
become very scanty, dark and tenacious, Abdominal 
distension develops with accumulation of fluid within 
a static rumen, but the temperature, heart and 
respiratory rates usually remain within the normal 
ranges until the terminal stages. Defaecation ceases 
and the rectum contains only tenacious mucus or a 
tarry exudate. Similar, but less severe initial signs 
are evident when torsion of the caecum occurs 
(Radostits, 1960). In most cases of intestinal obstruc- 
tion obvious abnormalities may be palpated per 
rectum. These include loops of intestine distended 
with gas, tight bands of mesentery or the firm mass 
of an intussusception. Such abnormalities are not 
a feature of abomasal impaction. 

Neoplasia of the abomasum may be a source of 
confusion when the right flank is examined by com- 
bined auscultation and percussion as described in 
the previous paragraphs. In one such case a large, 
hard lymphocytoma about 12 inches in diameter, 
was present in the lateral abomasal wall. This could 
be detected through the flank by palpation, but some 
of the other signs of abomasal impaction were not 
obvious. Weak rumen movements were present and 
there was mild tympany. There was no appetite, 
but the faeces were normal. 


Treatment 

Various forms of treatment were attempted. None 
was successful. Medication included parenterally 
administered neuromuscular purgatives (neostigmine, 
cascara sagrada, carbachol and “ Cecolysin Bengen ”), 
and rumenatorics (nux vomica and ammonium 
bicarbonate) given orally. Liquid paraffin pumped 
directly into the omasum via a rumenotomy incision 
in 2 cows was also of no value. 

Evacuation of the rumen contents in those cases 
where there was gross distension appeared to ease 
the animals’ discomfort temporarily, but did not 
alter the course of the disease. Abomasotomy 
through a paramedian incision with the animal in 
the supine position was conducted on 2 cows. Both 
died within 6 hours of the completion of the surgery. 

Caesarean section and evacuation of the rumen 
contents was conducted on | cow that was severely 
distressed. Although temporarily relieved, the cow 
died 4 days later. The calf which was one week 
premature was given 500 c.c. of citrated bovine blood 
intraperitoneally and antibiotics. No colostrum was 
available. Although weak at birth, the calf survived 
and was returned to its owner. 


Necropsy Findings 

In each case of this series, the abomasum was 
impacted and enlarged to several times the normal 
size. The contents resembled rumen ingesta from 
which the fluid had been drained. The impaction 
ended abruptly at the pylorus although in no case 
was the sphincter found closed. The duodenum was 
either empty or contained a small amount of fluid. 
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Although none was found in the 10 cows of this 
series, large ulcers have been present in the abomasal 
wall of some of the other animals admitted to the 
clinic with abomasal impaction. 

In some cases the omasum was impacted with 
similar material to that found in the abomasum. 
This material occupied the lumen of the organ and 
the laminae were pressed to the sides. The rumen 
contents varied from large quantitics of fluid in 
which was floating some nbrous material, to small 
quantities of rather dry ingesta. The intestines in 
all cases contained less macerial than normal. 

Peritoneal adhesions were present in all 10 cases. 
In some animals these involved the reticulum and 
adjacent parietal peritoneum only; in others the 
omasum and abomasum were also affected. Large 
circumscribed abscesses were present in some 
instances, and in One animal the whole of the lateral 
wall of the abomasum was adherent to the abdominal 
wall. 


Discussion 

Impaction of the abomasum is not always an easy 
disease to recognise. The acute case in which there is 
a relatively rapid deterioration of body condition and 
gross abdominal distension is easily recognised, but 
the chronic case often presents a challenge to the 
clinician. More than one careful examination in 
which all the signs of the disease are considered may 
be necessary. 

The prognosis appears to be very grave. If the 
rumen is distended with fluid and the pulse rate 
fast, death may be expected within a short time. 
If the rumen contains only a moderate quantity of 
firm ingesta and the pulse rate is within the normal 
range, the course of the disease is prolonged. Two 
animals with such symptoms failed to make good 
progress and were destroyed for economic reasons. 
Salvage by slaughter in the earliest stages appears 
to be the most advisable course. As the disease 
progresses the quality of the carcase rapidly deterior- 
ates due to tissue dehydration and it is unlikely to 
be acceptable for human consumption. 

Since the prognosis is so poor, an early diagnosis 
is required before the carcase has deteriorated too 
far for anything to be salvaged. 


Acknowledgments.—Thanks are offered to several 
clinicians and pathologists of the Ontario Veterinary 
College for their valuable assistance in investigating 
the cases on which this paper has been based. 
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Current Literature 


BOOK REVIEWS 


A History of the Overseas Veterinary Services. By Sik 
FRANK Ware, S. R. Rippon, C. A. MCGAUGHEY, 
J. D. M. Jack, & W. E. Lancaster. Edited by 
Geoffrey West. Publishers: the B.V.A. 

The Overseas Committee of the British Veterinary 
Association has been collecting information about 
the history of the British Overseas Veterinary Ser- 
vices for many years, and the first part is now pub- 
lished, dealing with India up to the partition in 
1947, Burma (1947) as a separate section (in spite 
of its position as a Province of India for so many 
years), Ceylon (1947), Malaya (1957) and the Sudan 
(1955). 

A useful feature in the book would have been a 
list for each territory, showing the names of those 
referred to, and the dates of their employment. 
Names of people long since dead are given in each 
section, and the reader sometimes has difficulty in 
understanding and remembering what their achieve- 
ments were, and the importance of their work. 

Each section has been written by an old member 
of the service concerned, and Mr. G. P. West has 
edited the book, adding brief but informative notes 
about the history and geography of each territory. 

With the widely differing origins, nature, peoples, 
livestock and development of the different countries 
it may be well to give some account first of what 
has been the réle of the British veterinary officers 
in building up the veterinary organisations, and the 
manner in which the operations have been planned 
and affected. In all cases these officers provided 
the departmental head and a skeleton senior staff. 
all other posts being held by indigenous trained 
personnel, with, in some cases, a leavening of lay 
European staff as stock inspectors, the latter being 
employed in only a few of the African territories. 

The earliest and the largest veterinary service, and 
that with the earliest history was in the Indian 
Empire. It may be relevant to point out that with 
its population of 300 to 400 million people as the 
decades passed, and with well over half of the cattle 
population of the world (when domestic buffaloes 
are included), the total of the gazetted staff recruited 
by the former Secretary of State for India, for the 
administrative service (including the judicial branch), 
together with the various technical and other depart- 
ments numbered about 5,000, a surprisingly small 
cadre for such a vast and populous country. The 
European staff of the veterinary service until the 
end of the First World War numbered only about 
30, and up to the date of transfer to India and 
Pakistan this number remained very small. 

One special feature of the veterinary work in India 
was the absence of effective police-controlled 
measures for dealing with infective spreading diseases. 
There was a law covering glanders, probably because 
of the earlier days when military interests were given 
greater attention than civil affairs. The cow being 
sacred to the Hindu, and with a large Buddhist 
population in some parts of the country, slaughter 


as a control measure for cattle disease was not pos 
sible. Disease control measures were often dependen: 
upon bare persuasion, or upon the personality con 
cerned in gaining th: confidence of the population 
If a festival of one -eligion required the sacrificiai 
slaughter of animals it might be necessary for those 
concerned to have police protection from their out 
raged neighbours of another faith. It is to be remem- 
bered that Hindus maintained “ pinjrapoles” for 
cattle too old, or weak to work; these were often 
allowed to live miserably until a merciful death 
ended suffering. Strangely, the need to maintain life 
did not necessarily carry the onus to provide adequate 
food and comfort. 

Veterinary education was given great attention. 
Five well-equipped and staffed veterinary colleges 
turned out large numbers of graduates. Provinces 
sent stipendiary students in numbers designed to pro- 
vide staff for reasonable future requirements, and 
many of the graduates took service in certain overseas 
countries, notably Burma, Malaya and East Africa 
in the early days of the century. The Indian cavalry 
sent stipendiary students to the Punjab Veterinary 
College, Lahore. 

Burma was a province of the Indian Empire until 
it achieved self-government. The veterinary service 
had not developed beyond general control of the 
more serious killing diseases until the beginning of 
the first quarter of the present century. Many of 
the Indian graduates had been trained at the Bengal 
or Madras veterinary colleges. A primitive training 
school had been set up for the training of short-course 
veterinary personnel, without special teaching staff. 
the work being done by field officers along with tieir 
other duties. Towards the very end of British rule 
the staff of the veterinary college was strengthened. 

Anthrax in working elephants had been a serious 
problem, difficult to deal with in the circumstances 
of the timber industry in which they worked, which 
entailed long periods of seasonal grazing when their 
work was not required, and supervision of their lives 
was at a minimum. An experienced member of the 
South African veterinary service, D. T. Mitchell, was 
recruited in 1927 to investigate the problem. and he 
instituted a svstem of vaccination with good results. 
Later, in 1930, G. Pfaff. also from South Africa, joined 
the service and made considerable progress, particu- 
larly with rinderpest immunisation. With the over- 
running of the country in the Second World War the 
veterinary service was seriously disrupted, and when 
the countrv was reoccupied the threads were nicked 
up, and the department put into order as far as 
possible in the short time before the country assumed 
self-government in 1947. 

W. E. Lancaster contributes the account of the 
Malayan services. Here the conditions were specia! 
with a very mixed population of Malays, Chinese. 
Indians and other races. The very large Chinese 
community is most important, and has achieved great 
prosperity as well as providing many of the officials 
in Government offices. The rather complex con 
stituents of Malaya involved some elaboration in th: 
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organisation of the veterinary services, and this is 
brought out in the book. The animal food require- 
ments were greater than the producing capacity of 
the country and large imports were brought in from 
neighbouring Eastern territories. 

Up to 1930 the veterinary department was under 
the administration of the medical department. An 
outstanding piece of work towards the end of the 
administration was a comprehensive campaign, with 
compulsory vaccination of dogs, for the control of 
rabies which had become a serious menace after the 
Japanese occupation. The country is fortunate with 
respect to rabies in that there are no jackals which 
so complicate the situation in India, Little beyond 
field work in the control of major scourges was under- 
taken until the last decade or so of the British 
administration. In 1952 well designed and equipped 
laboratories were built at Ipoh, and when the country 
achieved independence in 1957 an organised veter- 
inary department was at hand for its new senior 
officials to operate. 

The section on Ceylon is contributed by C. A. 
McGaughey. Real veterinary organisation really 
started with the appointment of G. W. Sturgess in 
1895, and after long service he handed over to M. 
Crawford in 1931. There is a great deal to record 
about progress in Ceylon. Full advantage was taken 
of its position as an island in dealing with the more 
important animal scourges. Rinderpest was eradi- 
cated in 1934; unfortunately with the large military 
forces maintained in the Island during the Second 
World War, and the necessity of importing large 
numbers of goats, the disease again appeared in 1942 
and gave considerable trouble. Original work on 
the mineral deficiencies related to osteomalacia in 
imported horses proved to be of great importance: 
the results of Crawford’s feeding experiments which 
proved the imbalance of calcium and phosphorus in 
the diet being universally accepted. His recognition 
of Plasmodium gallinaceum infection in fowls (bird 
malaria) had important consequences in research 
work on human malaria. 

Veterinary training until very recent years had to 
be obtained overseas and many obtained their 
qualification ai an Indian veterinary college. 

J. D. M. Jack provides the account of the Sudan 
service. The work dates from 1902, and for many 
years veterinary service was managed by seconded 
officers of the Army Veterinary Corps. With territory 
running down to central Africa and up to Egypt 
there is great variation of climate and also of 
topography. Rinderpest was a major disease; bovine 
contagious pleuropneumonia was important. Camels 
were of great economic value and their diseases 
caused considerable losses. Veterinary services are 
particularly important here as there is considerable 
export trade in working animals. 

The most important veterinary developments were 
from 1925 onwards. Thereafter civilians were 
recruited in permanent employment, a few of the 
former military officers transferring to civil posts. 
Research laboratories were set up in Khartoum, with 
a field station further south at Malakal. The mercuric 
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chloride test was adapted for the diagnosis of 
trypanosomiasis in camels, and enabled wide-scale 
drug treatment to be used to advantage. 

These observations on the newly-published History 

of the Overseas Veterinary Services are stimulated 
by the book itself, and that is one of its particular 
virtues: it makes the reader want to know still more 
about what was done in the territories, and by whom. 
The authors are to be congratulated on their contribu- 
tions, which, though they might have been much 
larger and more detailed had economic and other 
circumstances allowed, do record in permanent form 
some of the great benefits of British administration. 
This is an authentic record, written by men having 
first-hand knowledge and experience of their sub- 
jects; and that, too, gives an unique value to the 
volume which could not have been achieved at a 
later date by research into blue books and other 
official data, 
_ The B.V.A. is to be congratulated on its initiative 
in publishing this work, and all veterinary surgeons 
who take pride in their profession’s achievements 
should buy it. 


Advances in Biology of the Skin: Vol. I—Cutaneous 
Innervation. Edited by Witttam MONTAGNA. 
Pergamon Press. 63s. 


This is a book primarily for research workers, but 
it can be strongly recommended to the veterinary sur- 
geon in general practice. It is based on a discussion 
group in America, and therefore new ideas are pre- 
sented not as proven facts but as lines for discussion; 
the whole text must be read with this in mind. Some 
of the ideas may seem strange to a conservative re- 
search worker, but they are thought provoking. It is 
easy, both in laboratory work and in practice, to slip 
into a rut and proceed along stereotyped lines. 


There is a continual demand in this modern age for 
predigested information; theoretically this is to save 
time, but in reality it is to save thinking. A book of 
this type is stimulating; and unconsciously the reader 
starts to think, so that even if the information is not 
immediately applicable it will be useful indirectly. In 
this respect the last 2 chapters are particularly in- 
teresting. They refer to the “itch sensation” and are 
of special importance to the veterinary surgeon in 
small-animal practice who is plagued with cases of 
idiopathic prutitus. The early chapters are concerned 
chiefly with specialised conditions in man, but the rest 
of the book is of a more general nature. The facts 
presented have to face challenge from the other mem- 
bers of the group, so brief explanations are given of 
the methods employed in the various investigations. 
The book is fully and usefully illustrated with both 
line drawings and photographs, so reducing lengthy 
descriptions and often materially clarifying the text. 
There is a summary at the end of each chapter, a de- 
tailed table of contents, and a good index so that 
reference back to any particular item is extremely 
simple. In addition, the references given are extensive. 
Altogether, this is a book worth reading whether the 
reader is a browser or a serious student. 
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News and Comment 


THE FULBRIGHT TRAVEL GRANTS 


The United States Educational Commission in 
the United Kingdom announces that, under the pro- 
visions of the Fulbright programme, travel grants 
are available to citizens of the United Kingdom and 
dependent territories to go to the United States of 
America for academic or educational purposes, such 
as study, research or lecturing. All awards are com- 
petitive and are made by the Board of Foreign 
Scholarships in Washington upon the recommenda- 
tions of the Commission. 

The basic criteria for the award of a travel grant 
are as follows :— 

Graduate students. Applicants must hold by 
the time of departure, at least a good second-class 
degree or its equivalent and must show proof of 
admission to an institution of higher learning in 
the United States for a minimum period of 9 
months. Grants to graduate students are valid 
for a period of up to 3 years but are subject to 
annual renewal during this time. 


Professors, lecturers and senior research scholars 
should note that it is the objective of this pro- 
gramme that a maximum amount of time be spent 
in the United States and, therefore, the Commission 
gives preference to those applicants who intend 
to spend a full academic year there, Of this, about 
two-thirds should be spent at one university or 
recognised research institution. 


Those in the graduate student category are 
expected to go to the United States for the academic 
year beginning in September, 1962. For those in the 
lecturer/research scholar category, travel grants are 
available for those who are visiting the States between 
June Ist, 1962, and April Ist, 1963. 

There are two closing dates in this competition 
contingent upon the proposed departure date from 
the United Kingdom. They are:— 


March 16th, 1962, for those travelling between 
June Ist, 1962, and August 15th, 1962. 


June Ist, 1962, for those travelling between 
August 16th, 1962, and April Ist, 1963. 


Full-length applications should be submitted via 
the Head of the candidate’s college, university or 
employing body, and thereafter applications should 
be made to the United States Educational Commis- 
sion in the United Kingdom, 71, South Audley Street, 
London, W.1. 


IODINE 131 IN MILK 


A press notice from the Agricultural Research 
Council states that milk from 20 depots in Central 
and Southern England, Wales, Scotland and Northern 
Ireland is now being collected daily and examined 
for levels of iodine 131. These measurements enable 
the general trend throughout the country to be 
assessed. 

Information on regional differences of iodine 131 
is now obtained each week by analysing samples 
collected from more than 200 depots which handle 


over 40 per cent. of the total milk produced through- 
out the United Kingdom. The samples are combined 
in proportion to the quantity of milk handled by the 
depots from which they are obtained so that the 
average level throughout a zone can be ascertained. 

The Medical Research Council has concluded that 
“an acceptable dose would not be exceeded in any 
age group of the population unless an average con- 
centration of iodine 131 in milk of 130 micro- 
microcuries per litre was exceeded over a period 
of one year, or higher concentrations for corre- 
spondingly shorter times. The level has been set 
to provide a margin of safety for the section of 
the population in the group in which the dose rate 
would be highest, namely, infants up to the age 
of 1 year; considerably lower radiation doses would 
be received by older children and adults consuming 
the same milk. Allowance has also been made 
for the likely variation in the concentration of 
radioiodine in local milk supplies.” 

The country-wide mean of 126 micro-microcuries 
per litre for the 6 weeks ending October 28th, repre- 
sents about one-eighth of the total quantity of iodine 
131 which would give rise to the annual average of 
130 micro-microcuries per litre specified by the 
Medical Research Council. On a regional as well 
as a national basis the iodine 131 which has hitherto 
entered milk represents but a small fraction of that 
which would give rise to the level specified by the 
Medical Research Council. 


EXPORT OF DOGS AND CATS TO SWEDEN 


The Royal College of Veterinary Surgeons has 
been informed by the Royal Swedish Consuiate- 
General that in future it will not be necessary for 
certificates issued by United Kingdom veterinary 
surgeons, in connexion with the import of dogs and 
cats into Sweden, to be presented to the London 
office of the Swedish Consulate-General. 

It will still be necessary for the veterinary surgeon’s 
signature to be attested by the Registrar or other 
designated official at the Royal College of Veterinary 
Surgeons. 


COMMON NAMES FOR PESTICIDES 


A handbook recommending common names for 
pesticides has just been issued by the British Stan- 
dards Institute. Suggestion that there should be a 
British standard list of this kind was first made at 
the Commonwealth Entomological Conference in 
1948 and the present handbook succeeds a revised 
list made in 1957. 

The ful] chemical names and structural formula 
are given with every compound, together with other 
non-proprietary names which have been used. The 
compounds are classified into four groups: insecti- 
cides and acaricides, fungicides, herbicides and 
rodenticides. 

Copies of the handbook may be bought from the 
British Standards Institute, Sales Branch, 2, Park 
Street, London, W.1, price 15s. each. (Postage will 
be charged extra to non-subscribers.) 
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VERB, SAP. 

Our readers will be interested in the following 
quotation from a Canadian veterinary journal. It 
is taken from a leading article commenting on a 
recent State enactment. 

“Veterinary practitioners in Ontario will have 
learned with interest of the recent changes in the 
Pharmacy Act of Ontario. Under the new regula- 
tions, drugs which have been available to farmers up 
to now only through veterinarians or by prescription 
at drug stores will become available through feed 
stores. The drugs involved include aureomycin, 
terramycin, penicillin, streptomycin, dihydrostrepto- 
mycin, sulphonamides and the derivatives and 
homologues thereof. 

“ There is littke doubt that these new regulations 
will be an additional handicap to be faced by large- 
animal veterinarians. Farmers who may rub their 
hands at the prospect of saving a few pennies on 
each dose of penicillin may be less happy when the 
local veterinarian departs for greener pastures.” 


IMPORTATION OF CHAROLLAIS BULLS 

The 31 young Charollais bulls, purchased by the 
Ministry of Agriculture for use in A.I. in this country, 
completed their 28 days’ quarantine in France this 
week. They were flown to Northolt airfield on 
Wednesday and Thursday. To ensure strict veterin- 
ary precautions, the bulls were transferred direct 
from the aircraft to cattle lorries taking them to the 
London Quarantine Station at Royal Albert Docks, 
London. The bulls will remain in quarantine for 
28 days before being allocated to A.I. centres in 
England, Wales and the Isle of Man. Twenty will 
go to A.l. centres operated by the Milk Marketing 
Board, 7 to the Private A.I. centres, 3 to the 
Ministry’s own A.I. centre at Shinfield, near Reading, 
and | to the Isle of Man. 


MEMORIAL SERVICE : 
SIR J. HENDERSON-STEWART 

A memorial service for Sir James Henderson- 
Stewart, Bt.. Member of Parliament for East Fife. 
and formerly from 1950-52 a Councillor of the Royal 
College of Veterinary Surgeons, will be held at St. 
Margaret’s, Westminster, on November 16th, at 
12 noon. 


UNIVERSITY NEWS 
Glasgow 
DEGREE OF B.V.M.S, 
Second Professional Examination, Part 1 
rhe following passes are announced in the subject 
of animal management : 
Bell, Robert A.; Bilsborough, John; Christie, Ernest H. L.: 


Kirk, Ian G. A.; McDonald, Stuart R.: McLellan, Angus 
J.; Nkrumah, Samuel B.: and Reid, Helen M. 


Correction 
It is regretted that, owing to a typing error in the 
Minutes of Council, the name of Dr. Howell was misspel 
Hull on page 1,129, col. 2. last week. We tender our 
apologies to Dr. Howell. 
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PERSONAL 


Dr. John D. Biggers, former senior lecturer in physi- 
ology at the Royal Veterinary College of the Uni- 
versity of London, has been appointed to the newly 
created post of King Ranch Research Professor of 
Reproductive Physiology at the University of Penn- 
sylvania School of Veterinary Medicine. 

Dr. Biggers has been appointed to the Chair from 
the Wistar Institute of Anatomy and Biology, where 
he spent the past academic year as a visiting associate 
member. He also was a visiting lecturer in physiology 
at the School of Veterinary Medicine. 


Birth 

GUILBRIDE.—On October 10th. 1961, at Kampala, 
Uganda, to Pat and Mary Guilbride, a daughter, 
Lindley Patricia, sister for Shannon, Lys and Kerry. 


COMING EVENTS 
November 


MIDLAND COUNTIES VETERINARY 


1Sth (Wed.). 
Meeting in conjunction with the 


ASSOCIATION. 


Warwickshire Veterinary Club at the Regent 
Hotel, Leamington Spa, 2.30 p.m. 
15th, 16th and 17th (Wed., Thurs. and Fri.). B.V.A. 


Committee and Council Meetings in London. 

16th (Thurs.). V.V.B.F. NorTHERN DIVISION. 
Annual Dinner Dance in the Northern Hotel, 
Aberdeen, 7.30 p.m. 
BRITISH INSTITUTE OF RADIOLOGY. First Meeting 
at the British Institute of Radiology, 32, Welbeck 
Street, London, W.1, 8 p.m. 

18th (Sat.). EQUINE VETERINARY SocIETY. Inaugural 
Meeting at the Royal Veterinary College, Camden 
Town, N.W.1, 2.30 p.m. 

18th and 19th (Sat. and Sun.). B.S.A.V.A. SOUTH 
WEST AND SOUTH WALES REGION, Clinical week- 
end at the Clifton Zoological Gardens, Bristol. 

22nd (Wed.). LINCOLNSHIRE AND District DIvISION. 
Meeting at the Grand Hotel, Peterborough, 2.15 
p.m. 
SOUTH EASTERN VETERINARY ASSOCIATION. Meet- 
ing at the Royal Star Hotel, Maidstone, 7.15 p.m. 

23rd (Thurs.). V.V.B.F. County, OF Ayr LADIES’ 
Guitp. Annual Buffet Dance in the Western 
Hotel, Ayr, 8 p.m. 
ESSEX VETERINARY SOCIETY. Meeting at May & 
Baker Research Station, Fyfield Road, Ongar, 
Essex, 7.30 p.m. 

24th (Fri.). ASSOCIATION OF VETERINARY Foop 
HYGIENISTS. Meeting at 7, Mansfield Street, 
Portland Place. London, W.1, 10 a.m. 


December 


6th (Wed.). A.V.T. & R.W. ScortisH Group. 
Meeting in the Assembly Hall at the University 
of Glasgow Veterinary Hospital. Bearsden Road, 
Bearsden, 2.30 p.m. 
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B.V.A. QUARTERLY COUNCIL AND 
COMMITTEE MEETINGS 
Tuesday, November 14th 
5 p.m. Finance Sub-committee. 


Wednesday, November 15th 
10 a.m. Small Animals Committee. 
11.30 a.m. Parliamentary and Public Relations 
Committee. 
2.15 p.m. Veterinary State Medicine Committee. 
3.45 p.m. Home Appointments Committee. 


November llth, 1961 Vol. 73 No. 4§ 
Thursday, November 16th 
10 am. Farm Livestock Committee. 
2.15 p.m. General Purposes and Finance Com. 
mittee. 
(All the above will be held in 7, Mansfield Street.) 


Friday, November 17th 
10 a.m. Meeting of Council in the Connaught 
Rooms, Great Queen Street, London, W.C. 
(p.m. Meeting of the Provisional Committee for 
the Scarborough Congress.} 


Letters to the Editor 


The views expressed in letters addressed to the Editor represent the 
personal opinions of the writer only and their publication does not 
imply endorsement by the B.V.A. 


SCIENTIFIC 
The Influence of Magnesium Applications to Pasture 
on Electrolyte Composition of the Blood of Grazing 
Cows 

Sir,—Birch and Wolton (1961) have described the 
preliminary results of the preventive effect of pasture 
fertilisation with magnesium oxide on the incidence 
of hypomagnesaemia in cattle. This experiment was 
carried out in 1960. At weekly intervals duplicate 
samples of blood were sent to me for independent 
analysis. Estimation of plasma magnesium concen- 
tration was carried out by a modification of the 
classical method which involves precipitation of 
magnesium ammonium phosphate, each sample being 
analysed in duplicate. The average magnesium con- 
centration for 71 samples, when compared with that 
obtained at Levington, was lower by 0.04 mg. Mg 
per cent. standard deviation +0.19 mg. Mg per cent. 

The comparison was repeated in 1961 on 108 
samples and the average of the magnesium estima- 
tions made at Stock found to be lower by 0.13 mg. 
Mg per cent., standard deviation + 0.27 mg. Mg per 
cent. A further comparison on several of these 
samples using an atomic absorption method (Willis. 
1960) suggested that the Stock results were 1.3 per 
cent. low and the Levington results 4 per cent. high. 
The variation in plasma magnesium concentration 
described by Birch and Wolton were sufficiently 
large to render such small analytical errors insignifi- 
cant.’ 

Over the first 24 days of their experiment there 
were no significant variations noticed in the average 
plasma calcium concentration of any of the groups 
of cows. For the next 14 days the blood samples 
were treated with fluoride in addition to heparin 
in order to prevent the breakdown of organic to 
inorganic phosphate before the samples reached 
Stock. The concentration of inorganic phosphate was 
estimated in these samples. No significant differ- 
ences were observed. 

During the first 10 days of the experiment plasma 
alkaline phosphatase concentration and the erythro- 
cyte magnesium concentration were measured but 
no significant variations were noted. 

In 1961 when Birch and Wolton repeated their 
experiment, the concentrations of sodium, potassium, 
chloride, magnesium and calcium were all determined 
in plasma samples obtained at the end of the first 


week of the experiment. No significant changes 
were Observed other than in magnesium concentra- 
tion. 
Yours faithfully, 
A. D. CARE. 
The Animal Health Trust, 
Farm Livestock Research Centre, 
Stock, 
Essex, 
November Ist, 1961. 
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GENERAL 
Protection Against Canine Virus Diseases in 
Great Britain 

Sir.—The article on the above subject presented 
by Dr. Mansi at Congress and reported in THE VET- 
ERINARY RECORD, Vol. 73, No. 44, indicated that 
there is still much material for discussion in this 
field, despite the amazing control that has been 
achieved over the diseases mentioned. 

My interest lies very much in the age at which 
puppies should be vaccinated against distemper, and 
I append a list showing my experience with Grey- 
hounds over the last 7} years. It does not agree 
with Miss Joshua’s reported categorical statement 
that 9 weeks is wrong. Rather is it the reverse, for 
although all my puppies are vaccinated at or about 
9 weeks (the nearest Friday!) the onset of my 
holidays has occasionally caused me to delay for a 
fortnight, or perhaps to vaccinate a few days under 
the 9 weeks. The earliest age is 8 weeks 3 days. All 
brood bitches are solidly immune following double 
immunisation and a racing life of from 1 to 2 years 
in a large kennel. Accurate records of each of these 
puppies has been kept. Epivax (not plus) is the 
material used. The age of every animal vaccinated 
is recorded, and the batch numbers of all vaccine 
used are kept. 

I re-vaccinate every grown-up puppy when it comes 
into kennels as an adult at 15 months old or more. 
This is done to boost the immunity, for the new 
entrant will be in contact with most of the 600 or 
more fellows. There has not been one case of break- 
down in immunity to distemper during the lives of 
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any of these Greyhounds either before or after the 
booster dose, and no dog amongst them has developed 
the disease as a result of the vaccination. 

The figures are: — 


Year Puppies Vaccinated Re-Vaccinated 
1954 47 13 
1955 258 96 
1956 281 270 
1957 216 286 
1958 129 253 
1959 126 221 
1960 157 143 
1961 upto July 14th = =75 86 
Totals 1.289 1,368 





With such a record in my possession, I feel bound 
to support the view that 9 weeks old is a suitable 
time to vaccinate Greyhound puppies against dis- 
temper. It will be appreciated that the very large 
majority of these Greyhounds remain in our posses- 
sion for the whole of their lives. 

May I say how much I enjoyed Dr. Mansi’s paper 
and the subsequent discussion? 

Yours faithfully, 
JAS. K. BATEMAN. 
10, Brackendale, 
Winchmore Hill, 
London, N.21. 
November 6th, 1961. 


A Mastitis Problem 

Sir,—One of my clients has for the past 3 years 
kept his cattle on a covered yard which has had 
the floor replaced with slats. 

We have been plagued with mastitis in this herd 
and although originally the trouble was due to 
ineffective sterilisation of the teat cups this has now 
been put right and the incidence of mastitis has 
dropped. 

We still run into a hyperacute coliform mastitis 
which, in a number of the cases causes death within 
a matter of 2 to 3 days, and I would be very grateful 
if any of my colleagues who have herds kept under 
this system of management would care to correspond 
with me as I would value their experience and advice. 

Yours faithfully, 
PETER J. DALTON. 
Old Sarum House, 
Stratford Road, 
Salisbury. 
November 1st, 1961. 


Intraperitoneal Medication of Cattle 

Sir—In THE VETERINARY RECORD of October 
28th Olaf Swarbrick states that Stratton (1957) 
appears to have been the first to draw attention to 
the value of this method of medication in cattle. 

Sulphanilamide was the first sulpha drug to be 
used, but it had a very limited therapeutic use. In 
1942 I reported in THE VETERINARY RECORD the 
successful use of this drug intraperitoneally in the 
treatment of peritonitis in cows with retention of the 
foetal membranes. 
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The technique as described by Swarbrick is carried 
out, but a frequent occurrence is an interruption of 
the flow of the fluid into the peritoneum when using 
an intravenous needle. Recently I have used a 2}- 
inch trochar pointed needle which gives a continuous 
flow and also has the advantage of being more easily 
introduced into the peritoneum. 

This method of medication for injecting large 
volumes of fluid has all the advantages claimed by 
Swarbrick, but I have found that it is necessary to 
dilute 334 per cent. sulphamezathine before use to 
prevent irritation of the peritoneum. 

Yours faithfully, 
T. Y. RANSON. 
Perry Street, 
Dungannon, 
Co. Tyrone, 
Northern Ireland. 
November 4th, 1961. 


Neonatal Scouring in Pigs 

Sir-—The article by Messrs. Beckett, Cruickshanks 
and Ellis (Vet. Rec. 73. 1,075) refers to an important 
problem in pigs. 

Various strains of Escherichia coli are usually 
implicated and in fatal cases are found to have 
invaded the parenchymal organs thus indicating a 
septicaemia. Clinically one of the classic signs of 
a septicaemia, i.e. a pyrexia, is absent. This would 
appear to be due to the undeveloped temperature- 
regulating mechanism of the baby pig. 

It is noticeable that even on quite badly affected 
farms, some litters are not affected. This suggests 
that these piglets are either immune or are not 
acquiring the infection, in spite of exposure in a 
similar environment. It seems likely, therefore, that 
either the sow is providing antibody, or is not excret- 
ing the organism in her milk. Information concern- 
ing the bacterial content, especially E. coli, of the 
milk of sows with badly affected litters, compared 
with that from unaffected litters, might well be 
illuminating. 

Two methods of prophylaxis are obvious, vaccines 
and antibiotic therapy. 

Autogenous vaccines are said to produce good 
results in closed herds, although the antibody 
response to Bacterium coli vaccines appears to be 
unreliable. 

Antibiotic therapy of the sow near to farrowing, 
appears helpful in preventing farrowing fever where 
vaccines have failed, but seems _ unnecessarily 
expensive in the prevention of scour in the piglets. 
Furthermore, it is difficult to see how such therapy 
can be useful when pigs more than 2 to 3 days old 
become affected, since they could presumably have 
acquired the infection other than from the sow. 

In this practice we use 4 c.c. Terramycin per piglet 
intramuscularly, as soon as the first signs of the 
disease appear. The whole iitter is invariably so 
treated. Iron and/or vitamin B,, are usually given 
simultaneously, unless the farmer is in the habit of 
administering these himself, but it would not seem 
essential to the immediate recovery of the piglets. 
As this treatment is extremely effective and seldom 
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results in the use of more than 6 or 7 c.c. of Terra- 
mycin per litter (as against 20 c.c. for a sow) it is 
considerably cheaper. 

Whilst the source of the E. coli infection is in 
doubt, then injection of the sow is presumed to do 
one of two things—either eliminate E. coli in the 
milk, or pass on sufficient Terramycin in the milk to 
kill off E. coli in the bowel of the piglets. Surely there 
is a more effective way of administering oral anti- 
biotics to the baby pig? In this latter connexion, 
and as an alternative treatment and prophylactic 
for neonatal scour, we have tried Oral Aureomycin 
Pig Doser.* This is cheap and economical as a 
prophylactic and appears effective. As a treatment 
for affected litters it is probably not as good as Terra- 
mycin injection of the piglet, especially where a par- 
ticularly vjrulent infection occurs. 

Yours faithfully, 
A. R. HOPKINS. 
The Laurels, 
Station Road, 
Tiverton, 
Devon. 
November 2nd, 1961. 





* Cyanamid. 


Meat Inspection 

Sir,—May I, a meat hygienist, be permitted to 
congratulate Mr. Jennings on his excellent Presi- 
dential Address, and particularly on the mention he 
gave to meat inspection in the United Kingdom. 

The member countries of the Common Market, 
said Mr. Jennings, “look askance at our almost 
medieval ways.” They do indeed! Unfortunately. 
this adverse criticism will reflect upon Scotland, pro- 
gressive in meat inspection, in addition to England 
and Wales, because to the continental “ England ” 
means the whole of the British Isles. 

It is not for the first nor perhaps for the last time 
that I venture to press for an enlightened attitude 
to hygiene. I use the term “meat hygiene” as it 
covers the whole wide field of meat sciences including 
such important items as production, preservation, 
inspection, construction of abattoirs, cold stores, 
utilisation of by-products, public health, etc. “ Meat 
inspection” is generally used to describe only the 
“ naked eye and knife examination ” of carcases and 
parts thereof, methods which of course are also 
justifiably regarded as “ medieval!” as they are not 
based on the principal subjects of the veterinarian’s 
curriculum, nor closely linked with the necessary 
laboratory tests. 

Need for the rapid improvement of meat hygiene 
in England and Wales has been expressed by many, 
yet for some reason or other a satisfactory settlement 
of this vital public health question has not yet been 
reached. This, of course, is not only detrimental 
to the consumer, to disease control, and to the live- 
stock producer, but also to the good name of a 
country which leads the way in most aspects of 
public health. The main obstacle to a satisfactory 
solution and the introduction of an up-to-date 
country-wide meat inspection service is, I believe, 
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the reluctance of the individual to look beyond his 
own interests. Modern public health duties, and 
these of course include meat hygiene, undoubtedly 
demand team work; there is room for everybody to 
help if all the interested parties have in mind one 
goal only—the well-being of mankind. 

Here in Kenya, a so-called underdeveloped country, 
we have, I think, faced up to reality. he veterin- 
arian, the doctor, and the health inspector all work 
towards the common goal in a friendly and 
co-operative atmosphere. It should be emphasised 
that, in particular, the relation between the veterin- 
arian and the health inspector is most satisfactory 
here. Only such close collaboration can build up 
a Satisfactory service which, in my humble opinion, 
should be centralised and state controlled. 

The notable development of food production and 
hygiene, and the discovery of numerous zoonoses 
have of necessity extended the duties of the veterin- 
arian from clinical work and anima! husbandry to 
the field of public health. “No thinking public 
health administrator to-day will deny that the vet- 
erinarian is an essential figure in a well-balanced 
health unit,” is the dictum of Dr. Mather, a leading 
public health authority in the United States of 
America. The time has come to forget all petty 
differences based upon pride or prejudice. It should 
be realised instead that no present-day branch of 
public health will reach the desired standard without 
the pooling of knowledge. 

I would also like to mention in this context our 
professional curriculum. It is an indisputable fact 
that without the full participation of the veterinarian, 
meat hygiene cannot reach the desired standards. 
Why then, do our veterinary schools fail to give this 
subject its rightful place, and continue to conceal 
it among other subjects? In a century in which 
the veterinarian takes such intense interest in public 
health and plays such a large part in the production 
of food, meat hygiene should receive full recognition 
as a main subject. In Germany, for intance, meat 
hygiene has an independent Chair in all veterinary 
schools, with one or even two professors, at least 
one senior lecturer, and two or more lecturers. 

It is sometimes argued that meat hygiene should 
be taught as a post-graduate course. In my opinion 
the basic tuition should take place during the normal 
curriculum. I am, however, all in favour of post- 
graduate training in meat hygiene and veterinary 
public health, as this will serve to produce top-grade 
specialists. 

In conclusion, I should like to remind all those 
interested in meat hygiene of Disraeli’s dictum 
* The health of the people is really the foundation 
upon which all their happiness and all the power 
of the State depend.” 

Yours faithfully. 
A. GINSBERG 
Department of Veterinary Services, 
Veterinary Research Laboratory, 
P.O. Kabete, 
Nairobi, 
Kenya. 
October 30th, 1961. 
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